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EXECUTIVE  SUMMARY 

Background  of  Study 

The  Ontario  Ministry  of  the  Environment  (MOE)  has  instituted 
a  Water  Plant  Optimization  Study  (WPOS)  to  determine  the 
optimum  treatment  strategy  for  contaminant  removal  at  Ontario 
Water  Treatment  Plants  (WTP)  .  The  WPOS  at  Dresden  was 
conducted  as  a  part  of  an  ongoing  process  to  provide  a 
continuously  updated  base  of  information  on  the  WTP  and  water 
quality.  As  a  part  of  this  study,  an  investigation,  process 
evaluation  and  study  of  three  years  of  daily  operating  data 
were  conducted  at  the  Dresden  WTP. 

Description  of  Dresden  Water  Treatment  Plant 

The  Dresden  WTP  is  located  on  the  south  bank  of  the  Sydenham 
River  in  Dresden.  The  WTP  is  a  conventional  sedimentation- 
filtration  plant  with  a  capacity  of  3  ML/d. 

The  WTP  services  a  population  of  approximately  2,570  people, 
nearby  farms  and  the  following  industries: 

-  Nabisco  Brands  Ltd. 

National  Hardware/W.  G.  Die  Casting 

-  and  Kardinal  Coatings. 

The  WTP  was  completed  in  1957  as  a  lime-softening  plant.  In 
1976,  the  plant  was  converted  to  a  sedimentation  filtration 
plant.  The  following  chemical  processes  were  added  to  the 
plant: 

alum  and  activated  silica  for  coagulation 

-  lime  to  aid  settling 

Powdered  Activated  Carbon  (PAC)  for  removal  of 
organics 
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-  potassium  permanganate  for  removal  of  taste, 
odour  and  colour 

-  chlorine  for  disinfection. 

An  elevated  storage  tank  was  completed  in  1986. 

The  plant  has  been  known  to  have  problems  meeting  water  demand 
and  producing  an  aesthetically  pleasing  product.  During  the 
three  years  of  data  reviewed,  1987  to  1989  inclusive,  water 
demand  was  as  high  as  4.746  ML/d.  Many  exceedances  in  the  MOE 
guidelines  for  turbidity  (1.0  FTU) ,  and  colour  (5  Hazen 
Units) ,  were  reported.  Occasionally,  positive  results  were 
encountered  in  bacteriological  testing  in  the  water  distribu- 
tion system.  In  general,  treated  water  quality  is  highly 
variable. 

In  part,  variability  in  treated  water  quality  can  be 
attributed  to  the  increasing  demand,  which  has  exceeded  plant 
capacity.  Highly  variable  raw  water  quality  and  seasonally 
high  industrial  use  are  also  problems.  However,  it  is 
antiquated  equipment  and  a  lack  of  process  control  which  make 
it  difficult  for  operators  to  produce  a  consistent  water 
quality.  Some  process  improvements  are  required  to  provide  a 
consistently  good  treated  water  quality. 

Operation  of  the  WTP  tends  to  be  labour  intensive;  for 
example,  filter  backwashing  is  manually  started  and  stopped. 
Some  operations,  such  as  the  process  of  preparing  powdered 
activated  carbon  slurry,  are  a  health  and  safety  concern. 

Spirit  of  Report 

Due  to  concern  of  the  suitability  of  the  Sydenham  River  as  a 
source  of  drinking  water,  the  Town  has  been  intent  on  gaining 
access  to  Lake  Huron  as  a  water  supply.  Since  a  pipeline  to 
Dresden  from  Lake  Huron  is  being  planned,  with  water  treatment 
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at  another  WTP,  the  goal  of  this  report  is  to  emphasize  short- 
term  process  modifications  to  the  WTP  to  obtain  optimum 
contaminant  removal. 

Recommendations 

-    Process  Modifications 

1.  Upgrade   all   electrical   equipment   and   wiring   to 
"explosion-proof"  in  the  PAC  room. 

2.  Provide  dust  collection  system  and  proper  venti-lation  of 
the  PAC  room. 


3. 


4 


6 


Remove  existing  dry  alum  feeder.  Install  a  liquid  alum 
system  at  the  low  lift  pump  station  with  alum  addition  to 
the  low  lift  pump  discharge  line. 

Move  the  location  of  the  activate  silica  addition  point 
to  the  current  alum  addition  point. 


5.    Discontinue  use  of  lime, 


Conduct  tests  to  determine  optimum  speed  setting  on 
flocculator  drive  of  the  solids-contact  clarifier. 


7.  Replace  worn  out  settling  tubes  in  solids-contact 
clarifier. 

8.  Existing  filter  surface  wash  water  taken  from  the 
backwash  header  does  not  provide  sufficient  pressure  for 
surface  cleaning.  Take  surface  washwater  from  the  WTP 
service  water  line. 

9.  Provide  a  back-up  pump  for  the  clarifier  effluent  pump. 
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10.  Provide  emergency  filter  backwash  piping  from  water 
storage  tank. 

11.  Install  an  air  release  valve  in  backwash  pump  discharge 
pipe  to  exhaust  air  in  pump  column. 

12.  Install  gauges  to  monitor  headless  in  the  filters. 

13.  After  backwashing,  the  initial  filtered  water  should  be 
wasted. 

14.  Consider  using  secondary  as  granular  activated  carbon 
contactor.   Thus,  PAC  use  could  be  discontinued. 

15.  Install  raw,  treated  and  backwash  water  flowmeters. 

16.  Install  chlorine  residual  analyzer  with  recorder  and, 
high  and  low  chlorine  residual  alarm. 

17.  Install  remote  chlorine  detector  outside  Chlorine  Room. 

-    Non-Process  Modifications 

1.  A  better  ventilation  system  is  required  in  the  low  lift 
pump  station. 

2.  The  drain  in  the  low  lift  pump  station  should  be  rodded. 
Verification  is  required  as  to  whether  this  drain  empties 
into  the  low  lift  pump  well.  The  drain  should  be 
connected  to  the  sanitary  sewer. 

3.  All  mercury  filled  floats  and  switches  should  be  removed 
and  replaced  with  equipment  more  suitable  for  a  WTP. 

4.  To  facilitate  plant  operation,  an  operating  manual  should 
be  prepared. 
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WATER  PLANT  OPTIMIZATION  STUDY 

FINAL  REPORT 


INTRODUCTION  AND  TERMS  OF  REFERENCE 

The  Ontario  Ministry  of  Environment  (MCE)  has  instituted  a 
Water  Plant  Optimization  Study  (WPOS)  consisting  of  a  continu- 
ously updated  base  of  information  on  Ontario  Water  Treatment 
Plants  (WTP)  and  water  quality.  The  purpose  of  the  study  is 
to  document  and  review  the  current  conditions  and  to  determine 
the  optimum  strategy  for  contaminant  removal  at  water  treat- 
ment plants.  As  a  part  of  this  study,  an  investigation, 
process  evaluation  and  study  of  three  years  of  operating  data 
were  conducted  for  the  Dresden  WTP.  A  copy  of  the  Terms  of 
Reference  for  this  study  can  be  found  in  Appendix  I. 

BACKGROUND 

The  Dresden  WTP  is  located  on  the  south  bank  of  the  Sydenham 
River,  on  Peel  Street  in  Dresden  (see  Figure  1) .  The  WTP  is 
owned  by  the  Town  and  operated  by  staff  from  the  MOE.  The  3 
ML/d^  (0.66  MGD^)  supplies  water  to  a  population  of  approxi- 
mately 2,570  people.   In  addition,  water  is  supplied  to: 

-  Nabisco  Brands  Ltd.  (previously  Canadian  Canners) 

-  National  Hardware/W.G.  Die  Casting 
Kardinal  Coatings 

and  nearby  farmers. 

The  WTP  is  a  conventional  sedimentation-filtration  plant. 
Alum  is  used  as  the  prime  coagulant  with  activated  silica  used 


ML/d  =  million  litres/dav 


^MGD  -  million  Imperial  gallons  per  day 
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as  a  coagulant  aid.  In  the  winter,  lime  is  added  to  aid 
settling.  Potassium  permanganate  and  powdered  activated 
carbon  (PAC)  are  used  for  taste,  odour  and  colour  control. 
PAC  has  also  been  used  at  higher  concentrations  for  removing 
herbicides  and  pesticides.  Treated  water  is  chlorinated  for 
disinfection.  Treated  water  is  stored  in  and  distributed  from 
a  3.38  ML  (0.746  MG)  elevated  water  storage  tank. 

History  of  the  WTP 

The  original  WTP,  completed  in  1957,  was  designed  as  a  lime- 
soda  softening  plant  to  treat  a  well  water  supply.  In  1967, 
settler  tubes  were  added  to  the  clarifiers  to  increase 
capacity  and  provide  better  sedimentation.  In  1976,  the  well 
water  supply  was  discontinued  and  the  plant  was  converted  to 
a  surface  water  supply  from  the  Sydenham  River.  Gravity 
filters  were  added  to  the  treatment  process,  in  addition  to 
chemical  treatment  for  taste,  odour  and  colour  control  and 
coagulation.  The  elevated  water  storage  tank  was  completed  in 
1986. 

In  recent  years,  the  plant  has  been  known  to  have  problems 
meeting  water  demand  and  producing  an  aesthetically  pleasing 
drinking  water.  In  part,  this  can  be  attributed  to  an 
increasing  demand  which  has  exceeded  plant  capacity.  For 
example,  the  solids  contact  clarifier  is  too  small  to  handle 
present,  average  and  maximum  day  flows.  Seasonally  high 
industrial  water  use  and  variable  raw  water  quality  also 
create  problems  at  the  plant,  since  there  is  little  process 
automation  and  control. 

Many  process  components  are  antiquated;  new  parts  cannot  be 
purchased  to  replace  worn  parts.  Some  process  components  and 
instrumentation  have  worn  out  and  have  not  been  replaced. 
Temporary  repairs  have  been  allowed  to  become  permanent 
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operational  components.  Operation  of  the  WTP  tends  to  be 
labour-intensive  and  time-consuming.  Little  time  is  available 
for  cleaning  and  maintenance  of  the  WTP  so  that  some  processes 
appear  unclean  and  run-down.  Lack  of  process  control  and  the 
antiquated  equipment  have  made  it  difficult  for  operators  to 
produce  a  consistent  treated  water  quality. 

Since  the  late  1970 's,  the  Town  has  been  intent  on  gaining 
access  to  Lake  Huron  as  a  water  supply,  due  to  concern  by  the 
Town  of  the  suitability  of  the  Sydenham  River  as  the  source  of 
drinking  water.  Initially,  the  project  was  deemed  uneconomi- 
cal since  neighbouring  towns  and  townships  decided  not  to  take 
part  in  the  proposed  supply  via  the  East  Lambton  Area  Water 
Supply  System.  Concern  over  toxic  chemical  spills  into  the 
St.  Clair  River  prompted  a  study  of  water  supply  for  the 
affected  municipalities  in  Lambton  and  Kent  Counties.  The 
study  recommended  a  new  watermain  from  the  West  Lambton  water 
supply  system  to  Dresden,  which  would  also  supply: 

Town  of  Wallaceburg, 

-  Walpole  Island, 

-  Township  of  Chatham, 

-  Sombra  Township  and 

-  Camden  Township. 

Recent  increases  in  the  number  of  reported  chemical  spills 
into  the  St.  Clair  River  from  various  industries  in  Sarnia 
have  escalated  public  concern  in  downstream  communities  who 
use  the  St.  Clair  River  as  their  water  supply,  especially, 
Wallaceburg  and  Walpole  Island.  Town  Councils  and  citizen's 
groups  have  called  for  provincial  and  federal  support  to 
hasten  the  design  and  construction  of  a  Lake  Huron  water 
supply.  Provincial  government  support  for  the  Lake  Huron 
supply  is  in  place  at  75  percent  of  project  cost.  The  federal 
government  has  not  yet  promised  any  financial  support  for  this 
project. 
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Spirit  of  Report 

In  light  of  the  fact  that  a  pipeline  supply  from  Lake  Huron  to 
Dresden,  with  water  treatment  at  the  Lambton  or  other  WTP,  is 
being  planned,  the  goal  of  this  study  is  to  emphasize  short- 
term  process  modifications  to  the  plant,  to  obtain  optimum 
contaminant  removal  and  disinfection.  The  focus  of  recommen- 
dations is  modifications  which  can,  for  the  most  part,  be 
completed  quickly  and  economically  by  WTP  staff. 

Study  Period 

Plant  operating  data  (MOE  Utility  Monitoring  reports)  were 
received  from  the  operating  staff  at  the  WTP  for  1987,  1988 
and  1989.  Operating  data  for  1989  were  incomplete  due  to  the 
breakdown  of  the  treated  water  flow  recorder. 

Copies  of  typical  utility  monitoring  sheets  are  appended 
(Appendix  II) . 

Annual  reports  for  the  Drinking  Water  Surveillance  Program 
(DWSP)  were  received  for  1986  and  1987. 

Plant  data  reported  in  this  study  are  based  on  the  above 
information. 
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a:     raw  water  source 

A:l     SOURCE 

The  Dresden  WTP  takes  raw  water  from  the  Sydenham  River, 
approximately  8m  from  the  river  bank  3  00m  east  of  the  WTP. 
Raw  water  is  drawn  in  through  a  coarse  screen  in  a  4  50  mm 
pipe. 

A  permit  to  take  water  from  the  Sydenham  was  issued  in  early 
1989. 

Upstream  use  of  the  Sydenham  River  watershed  for  agriculture 
is  a  major  concern.  Pesticides,  presumably  from  agricultural 
run-off,  have  been  detected  in  the  raw  and  treated  water 
during  routine  monitoring. 

In  addition,  there  are  a  number  of  water  users  and  discharges 
along  the  Sydenham.  In  Alvinston,  located  about  3  0  km 
upstream  of  Dresden,  the  MOE  operates  a  0.6  ML/d  secondary 
sewage  treatment  plant  which  discharges  into  the  Sydenham. 
Average  day  flows  and  effluent  quality  parameters  for  the 
plant  are  (1988)^: 

Average  Day:  0.177  ML/d 

BOD5  2.7  mg/L 

Suspended  Solids  (SS)    5.8  mg/L 

-       Ammonia  (as  N)  0.58  mg/L 

Total  Phosphorus  0.3  3  mg/L 

Effluent  quality  is  within  guidelines  set  by  the  MOE  for 
discharges  for  the  Alvinston  STP. 

Strathroy,  located  60  km  upstream  of  Dresden,  operates  a 
lagoon  system  which  periodically  discharges  to  the  Sydenham. 


^Source:  Telephone  Communication,  Mr.  B.  Boland,  MOE,  18  April  1989. 
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The  average  monthly  discharge  parameters  from  the  lagoon 
system  for  the  first  two  months  of  1989  are^  : 

January       February 

78,558  64,147 

2.534  2.291 

11.9  11.4 

23.3  14.3 

4.2  2.03 

8.23  5.5 

Total  P   mg/L         0.41  0.53 

The  Strathroy  STP  meets  MOE  requirements  for  discharge, 
namely: 


Flow 

mVroo 

ML/d 

BOD5 

mg/L 

SS 

mg/L 

Ammonia 

(as   N) 

mg/L 

TKN 

mg/L 

BOD5 

^ 

3  0   mg/L 

SS 

= 

4  0   mg/ L 

Total    P 

= 

1.0   mg/L 

Consultants  have  been  engaged  to  study  expansion  of  the 
Strathroy  STP,  which  is  approaching  hydraulic  capacity. 
Design  of  the  existing  3-cell  aerated  lagoon  followed  by  2- 
cell  facultative  lagoons  in  series,  made  provisions  for 
addition  of  2  aerated  cells  if  an  expansion  were  required. 

A  fertilizer  plant  located  in  Watford  discharges  spill  water 
from  its  storage  pond  to  Brown's  Creek  which  drains  into  the 
Sydenham  north  of  Alvinston.  No  monitoring  is  conducted  of 
effluent  from  the  plant's  storage  pond. 

A:  2     QUALITY 

A:2:a   Physical  and  Chemical 

During  the  study  period,  the  general  physical  and  chemical  raw 
water  quality  parameters  varied  as  follows: 


^Source:  Telephone  Communication,  Mr.  D.  Matheson.  MOE  18  April  1989. 
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Average 

55 

31 

12 

298 

200 

7.9 

4.9 

TABLE  I 

PHYSICAL  AND  CHEMICAL  RAW  WATER  QUALITY 

Parameter  (Units)  Range 

Turbidity  (FTU)  6-732 

Colour  (Hazen  Units)  0.5-210 

Temperature  (°C)  0.5-3  5 

Hardness  (mg/L  as  CaC03)  190-632 

Alkalinity  (mg/L  as  CaC03)  130-466 

pH  6.7-8.7 
Nitrate  0-16.8 

Source:   MOE  Utility  Monitoring  Records 


Water  from  the  Sydenham  tends  to  be  coloured  and  turbid. 
Incidents  of  high  colour  and  turbidity  correspond  with  the 
rainy  season.  Colour  in  the  raw  water  is  likely  caused  by 
natural  organic  substances. 

Raw  water  temperatures  at  Dresden  were  higher  than  desirable 
during  the  summer  months  (June  to  September,  inclusive) . 
Drinking  water  temperatures  below  15  °C  are  desirable  since 
palatability  is  enhanced  by  the  coolness  of  the  water.  Raw 
water  temperatures  above  15°C  are  often  encountered  in  the 
summer  in  WTP ' s  in  southwestern  Ontario;  water  temperatures  at 
the  Lambton  WTP  also  exceed  the  15°C  guideline,  in  the  summer. 

Raw  water  hardness  is  high;  typically,  hardness  greater  than 
about  200  mg/L  as  CaCOj  is  considered  to  be  poor  since  it 
causes  scale  formation  and  also  results  in  excessive  soap  use. 
Hardness  is  not  significantly  reduced  in  a  conventional  water 
treatment  plant.  However,  consumers  do  become  accustomed  to 
higher  hardness  levels. 

High  nitrate  levels  in  drinking  water  are  a  problem  because  of 
their  relationship  to  infantile  methaemoglobinaemia.  Nitrate 
is  highly  soluble  and  is  not  removed  by  conventional  treat- 
ment.  The  Ontario  Drinking  Water  Objectives  recommended  a 
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maximum  acceptable  concentration  (MAC)  of  nitrate  in  drinking 
water  of  10  mg/L  as  N. 

At  Dresden,  the  nitrate  level  averaged  4.9  mg/L  during  the 
study  period,  with  occasional  exceedances  of  10  mg/L. 
Considering  that  the  Sydenham  River  watershed  is  agricultural , 
occasional  exceedances  of  nitrate  levels  are  not  unexpected. 
Because  of  the  health  implications,  the  local  health  author- 
ity, the  Chatham  Health  Unit,  regularly  receives  data  on 
nitrate  concentrations  so  that  the  public  can  be  notified  if 
levels  exceed  the  MAC. 

A:2:b   Bacteriological 

During  the  study  period.  Total  and  Fecal  Coliforms  and  Fecal 
Streptococcus  were  present  in  every  raw  water  sample.  Counts 
ranged  from: 

Total  Coliform:   1  to  >5000  per  100  ML 
Fecal  Coliform:   1  to  >500  per  100  ML 
Fecal  Streptococcus:   1  to  >50  per  100  ML, 

No  Total  or  Fecal  Coliforms  nor  Fecal  Streptococcus  were  found 
in  the  treated  water  samples. 

A:2:c   Pesticides 

In  conjunction  with  the  Drinking  Water  Surveillance  Program 
(DWSP) ,  pesticides  are  monitored. 

In  1986,  23  pesticides  were  analyzed  for  their  presence  in  raw 
water.  None  were  found  above  trace  levels  in  monthly  sampl- 
ing. Other  pesticides  were  added  to  the  list  to  correspond 
with  use  of  the  pesticide  on  agricultural  land  in  the  Sydenham 
watershed.  Only  atrazine  was  found  above  trace  levels,  as 
listed  in  Table  II,  but  was  well  below  the  guideline  concen- 
tration of  60  000  ng/L  set  by  Health  and  Welfare  Canada, 
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In  1987,  of  the  36  pesticides  and  PCB  and  23  specific  pesti- 
cides analyzed  in  June  and  November,  only  six  were  detected. 
These  are  listed  in  Table  II. 

It  can  be  seen  that  most  occurrences  were  in  the  spring  and 
summer  months.  This  may  be  due  to  higher  use  of  pesticides  in 
the  late  spring/early  summer,  combined  with  low  flow  in  the 
Sydenham  River  at  this  time. 

On  a  weekly  basis,  samples  are  submitted  to  the  Ministry  of 
Agriculture  and  Food  for  pesticide  testing. 
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B:       FLOW  MEASUREMENT 

Backwash  and  treated  water  flow  recorders  are  installed  at  the 
water  treatment  plant.  Plant  staff  report  that  the  backwash 
flow  recorder  has  never  worked.  The  treated  water  flow 
recorded  has  not  functioned  since  March  1989.  Currently, 
there  is  no  method  of  metering  treated  water.  Plant  staff 
report  that  treated  and  raw  water  flow  meters  are  on  order. 

Backwash  water  usage  can  be  calculated  based  on  the  capacity 
of  the  backwash  pump  and  backwash  duration.  On  average,  0.07  5 
ML  (16,500  Igal)  of  treated  water  is  used  per  filter  per 
backwash.  Normally,  each  filter  is  backwashed  once  daily,  for 
a  total  backwash  water  usage  of  0.15  ML/day.  This  is  about  5% 
of  the  capacity  of  the  WTP,  which  is  typical  for  normal  WTPs. 
During  periods  of  high  turbidity,  for  example,  during  spring 
runoff,  each  filter  may  be  backwashed  three  or  four  times 
daily.  Therefore,  as  much  as  0.6  ML/day,  20%  of  WTP  capacity 
is  used  for  backwashing  during  these  periods. 

Service  water  includes  make-up  water  for  chemicals  and 
sampling.  Treated  water  is  sampled  from  the  taps  in  the 
laboratory.  Water  is  kept  running  to  ensure  that  samples 
represent  treated  water  and  not  water  which  has  been  standing 
in  the  sample  piping.  This  uses  over  5,000  L/d.  Make-up 
water  for  chemicals  uses  over  6,000  L/d.  A  water  meter  has 
been  installed  at  the  activated  silica  make-up  tank  to  measure 
treated  water  used  for  activated  silica  make-up. 
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C:       PROCESS  COMPONENTS 

C:l:a   General 

The  Dresden  WTP  is  a  conventional  plant  with: 

-  raw  water  screening, 

-  alum  and  activated  silica  coagulation, 

-  potassium  permanganate  for  taste,  odour  and  colour 
control , 

-  powdered  activated  carbon  for  taste  and  odour  control 
and  adsorption  of  organic  chemicals, 

-  f locculation/sedimentation, 

-  filtration, 

-  disinfection. 

The  treatment  processes  are  shown  as  a  block  flow  schematic  in 
Figure  No.  2. 

C:l:b   Plant  Layout 

The  low  lift  pump  station  is  located  near  the  river  bank.   It 
houses  : 

-  the  raw  water  well, 

-  screens, 

-  low  lift  pumps, 

-  raw  water  pumps  supplying  Nabisco, 

-  PAG  storage,  mixing  and  dosing, 

as  shown  in  Figure  3 . 

A  room  behind  the  pump  station  is  used  for  storing  and  mixing 
the  PAC. 
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The  main  WTP  building  is  located  west  of  the  low  lift  pump 
station.  Layout  of  the  three  levels  in  the  WTP  building  is 
shown  on  Figures  No.  4,  5  and  6. 

The  process  components  are  divided  as  follows: 


Main  level: 


Lower  level; 


chemical  addition  area 

solids  contact  clarifier 

high  lift  pump  area 

work  area 

electrical  area  with  motor  control  centre 
and  annunciator  board 

chlorine  room 

filter  pipe  gallery. 

high  lift  clearwell 

holding  tank 

filter  clearwell 

clarifier  effluent  pump  chamber 

influent  pipe  gallery 

sump  and  pump  for  clarifier  sludge  blowdown 
and  discharge  to  sanitary  sewer. 


Upper  level: 


filters 

chemical  storage  room 
chemical  mixing  area 
laboratory  and  office. 


Access  to  the  upper  level  is  via  stairs.   Access  to  the  lower 
level  is  by  a  ladder. 

The  elevated  water  storage  tank  and  the  storage  tank  monitor- 
ing building  are  located  adjacent  to  the  WTP, 

Photographs  of  the  low  lift  pump  station,  WTP  and  water 
storage  tank  are  in  Appendix  III. 
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C:2     DESIGN  DATA 

C:2:a  Capacity 

The  nominal  rated  capacity  of  the  WTP  is  3  ML/d  (0.66  MGD) . 
Water  demand  ranged  from  0.867  ML/d  to  4.74  6  ML/d  during  the 
study  period  (from  available  data).  Table  1.0  in  Appendix  IV 
shows  minimum,  maximum  and  average  monthly  flows  from  1987  to 
1989. 

Table  1 . 1  in  Appendix  IV  shows  per  capita  flows  in  1987,  1988 
and  1989.  Average  day  per  capita  flow  is  1469  L/c/d  in  1989. 
This  is  high  and  is  a  reflection  of  high  industrial  water  use. 

The  largest  industrial  user  of  water  is  Nabisco  Brands. 
Although  Nabisco  has  its  own  water  treatment  plant,  it 
supplements  its  supply  with  Town  water.  Metered  water  data 
received  from  the  Dresden  Public  Utilities  Commission  show 
that  Nabisco' s  water  usage  peaks  in  October  (data  from  1986- 
1988,  inclusive).  In  1988,  October  water  usage  was  55.5  ML, 
an  average  of  1.79  ML/d.  This  is  54  per  cent  of  the  average 
day  treated  water  flow  in  October. 

C:2:b   Factors  Affecting  Capacity 

The  plant  capacity,  3  ML/d,  is  consistent  with  a  filter  rate 
of  5.8  m/hr  (2  gpm/ft^)  .  The  low  filter  rate  is  required  to 
meet  the  MOE  filtered  water  turbidity  guideline  of  1.0  FTU  and 
to  obtain  reasonable  filter  run  times  under  the  high  water 
turbidity  conditions  under  which  this  plant  operates. 

The  clarifier  tends  to  deliver  a  turbid  effluent  at  flows  in 
excess  of  about  2.3  ML/d  (0.5  MGD)  or  a  surface  loading  rate 
of  2.9  m/hr  (1  gpm/ft^)  .  Converting  the  two  empty  filter 
tanks  to  secondary  clarifiers  has,  to  some  extent,  improved 
the  quality  of  the  water  entering  the  filters. 
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The  plant  is  too  small  to  adequately  treat  average  day  demands 
and  cannot  meet  maximum  day  demands. 

Excessive  backwashing  required  during  periods  of  high  turbid- 
ity affects  water  production.  During  these  periods,  as  much 
as  20%  of  the  treated  water  is  used  for  backwashing.  Back- 
washing  water  use  should  not  exceed  5%  of  plant  capacity. 

The  3.38  ML  water  storage  tank  provides  approximately  one  day 
storage. 

C:3     PROCESS  COMPONENT  INVENTORY 
0:3 :a   Intake 

-  Pipe:      58  m  of  450  mm  diameter  asbestos  bonded 

bitumen  coated  corrugated  steel  pipe 

-  Location:  ss  8m  off  shore 

-  Depth:     1.9m  average 

-  Type:      pipe  with  coarse  screen 

-  Velocity:  0.22  m/s  at  design  capacity 

The  intake  pipe  is  supported  above  the  bottom  of  the  river  bed 
by  pressure  treated  wood  connected  to  5.5m  long  steel  piles. 
A  coarse  screen  is  secured  to  the  end  of  the  intake.  The 
screen  is  formed  with  12  mm  diameter  bars  spaced  at  75  mm  on 
centre.  Details  of  the  intake  are  shown  on  Figure  7.  The 
invert  elevation  of  the  intake  is  17  3.2  0m. 

An  alternate  emergency  intake  is  available.  This  intake  was 
designed  for  use  when  the  water  level  falls  below  the  invert 
level  of  the  normal  intake.  A  submersible  Flygt  pump  draws 
raw  water  from  the  river  into  150  mm  diameter  pipe  to  the  low 
lift  pump  well.  The  pump  capacity  is,  approximately  65  L/S  at 
12m  TDH. 
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C:3:b   Screening 

-      Number: 

Dimensions; 

Type: 

Opening 
Size: 


Two 

0.91m  X  1. 37m 

Stationary  stainless  steel 

3.2  mm  openings  (1/8") 


The  original  screens  were  a  commercial  bronze  mesh  with  9 . 6  mm 
openings  and  supported  by  a  Douglas  Fir  frame.  One  of  these 
screens  was  recently  replaced  by  plant  staff.  The  new  screen 
is  a  stainless  mesh  supported  by  a  wooden  frame  in  a  similar 
manner  as  the  original  screen. 

The  top  of  each  screen  is  secured  with  a  galvanized  wire  rope 
which  is  wound  around  a  pulley  system  which  leads  to  a  wall- 
mounted,  motorized  winch.  This  system  allows  the  screens  to 
be  lifted  for  inspection  and  cleaning.  In  the  wet  well,  each 
screen  is  held  stationary  in  a  10m  vertical  frame  made  of  two 
steel  wide  flange  I-beams. 


C:3:c   Low  Lift  Pumping 

Pump    Capacity   Head   Type   Motor 
No.       L/s      m    kW    Manufacturer   Service 

1  38       N/a    Vert.    22.4    Johnston      Town 

Turbine 

2  58      17.4    Vert.    22.4    Johnston      Town 

Turbine 

3  68      78.6    Vert.    74.6    Peerless     Nabisco 

Turbine 

4  68      79.2    Vert.    74.6    Peerless     Nabisco 

Turbine 


(N/a  -  not  available) 
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Raw  water  from  the  low  lift  pump  station  can  be  taken  via  150 
mm  and  200  mm  diameter  pipes  to  the  WTP.  Plant  staff  report 
that  the  150  mm  pipe,  installed  in  1956,  is  deteriorated. 

C:3:d  Flash  Mixing 

There  is  no  flash  mixing  of  chemicals.  PAC  slurry  is  injected 
in  the  low  lift  header  downstream  of  low  lift  pumps.  Alum  is 
injected  in  the  raw  water  influent  line  at  the  plant.  Both 
additions  depend  on  the  turbulence  in  the  line  to  obtain 
mixing. 

C:3:e   Solids  Contact  Clarifier 

Flocculation  and  sedimentation  take  place  in  an  Infilco  solids 
contact  clarifier  (shown  in  Figure  8) .  In  this  package  unit, 
the  flocculation  zone  is  in  the  centre  of  the  unit  and 
sedimentation  is  in  the  annular  ring  around  the  flocculation 
zone. 

Flocculation 

The  flocculation  tank  consists  of  two  zones:  a  primary  mixing 
and  reaction  zone  and  a  secondary  mixing  and  reaction  zone. 
An  impeller  rotor  mixes  the  incoming  raw  water,  chemicals  and 
previously  formed  floe  in  the  primary  zone.  The  impeller 
circulates  the  floe  to  the  secondary  zone  for  continued  mixing 
and  solids  contact.  The  floe  discharges  down  between  the 
inner  and  outer  draft  tubes  along  the  hood  through  a  sludge 
blanket.  Water  is  forced  upward  and  sludge  is  drawn  back 
under  the  hood  to  the  primary  mixing  zone  by  the  rotor. 

The  rotor-impeller  is  operated  by  a  variable  speed  drive  motor 
with  these  characteristics: 


Motor:     U.S.  Electric 

1.5  kW  (2  hp) ,  60  Hz,  575V,  3  phase 
Output:   88.8  to  888  rpm 
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A  stand-by  motor  is  available: 


Motor:     U.S.  Varidrive 

1.12  kW  (1.5  hp) ,  60  Hz,  575V,  3  phase 
Output:   2  00  to  600  rpm 


Plant  staff  report  that  it  is  no  longer  possible  to  purchase 
or  obtain  parts  for  these  motors. 

The  speed  of  the  rotor  can  be  manually  adjusted  by  adjusting 
the  dial  setting  on  the  motor  (1  to  10)  .  No  calibration  curve 
is  available  to  relate  the  setting  to  the  speed. 

Sedimentation 

Flocculated  water  flows  from  the  secondary  mixing  and  reaction 
zone,  over  a  baffle  to  the  sedimentation  zone.  The  sedimen- 
tation zone  is  formed  by  a  1.5m  wide  (approximately)  annular 
ring  around  the  flocculation  zone.  The  sedimentation  zone  has 
been  retrofitted  with  tube  settlers. 

The  solids  contact  clarifier  operates  best  at  a  surface 
loading  rate  less  than  2.9  m/hr  (1  gpm/ft^)  ,  or  2.3  ML/d  (0.5 
MGD)  .  At  1988  average  day  demand  of  3  ML/d,  the  surface 
loading  rate  was  3.8  m/hr  (1.3  gpm/ft^)  . 

C:3:f   Clarifier  Effluent 

Effluent  from  the  solids  contact  clarifier  flows  to  the 
clarifier  effluent  chamber: 

Dimensions:   4.34m  x  1.52m  x  3.43m  depth  (top  water  level 

-  TWL) 

Volume     :   22.64  m^ 

Clarifier  effluent  is  pumped  from  this  chamber  to  secondary 
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clarifiers.  The  clarifier  effluent  pump  has  the  following 
characteristics  : 

Pump  No. :  P7 

Type:  Vertical  Turbine 

Manufacturer:  Crane  Deming 

Capacity:  68  L/s  §  7.6m  head 

Power:  7.5  kW  (10  hp) 

Pumping  is  controlled  by  a  Clayton  butterfly  valve.  When  the 
water  in  the  chamber  reaches  a  pre-set  level,  the  valve  opens 
and  water  is  pumped  up  to  the  secondary  clarifier. 

The  position  of  the  Clayton  valve  (open  or  closed)  is  hydrau- 
lically  actuated  by  a  rotary  control  valve. 

There  is  no  stand-by  pump. 

C:3:g   Secondary  Clarifiers 

In  response  to  consumer  complaints  about  taste  and  odour  in 
the  treated  water,  the  two  empty  filters  were  converted  to 
secondary  clarifiers.  Four  wooden  baffles  were  added  to  each 
empty  filter  (see  Figure  9)  .  The  filter  inlet  was  modified  to 
permit  clarifier  effluent  to  be  pumped  to  the  secondary 
clarifier.   Characteristics  of • the  secondary  clarifier  are: 

Dimensions:  4.57m  x  2.44m  x  3.86m  depth 

Volume:  4  3  m-' 

Retention  Time:  20  min  9  design  capacity 

Velocity:  0.9  m/min  (?  design  capacity 

Since  conversion  of  the  empty  filters  to  secondary  clarifiers, 
there  have  not  been  any  consumer  complaints  about  taste  and 
odour. 
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C:3:h   Filters 

Number  of 
Filters: 

Type: 


Size: 

Bed  Depth: 

Volume: 
Capacity: 


Dual  Media  Gravity  Filters  (anthracite, 
sand) 

2.44m  wide  x  4.57m  length  x  3.96m  deep 
(each  filter) 


Anthracite 

Sand 

Gravel 

44.15  m^ 


4  57  mm  (18") 
305  mm  (12") 
381  mm  (15") 


At  5.86  m/hr  (2  gpm/ft^)  =  3  ML/d 
(0.66  MGD)  (both  filters) 


Backwash 


One  backwash  pump  is  installed.   The  pump  is: 


Pump  No. : 

Type: 

Manufacturer; 

Capacity: 

Motor: 


P8 

Vertical  Turbine 

Crane  Deming 

63  L/s  @  7.62m  TDH 

15  kW  (20  hp) ,  1150  rpm 


The  backwash  pump  draws  treated  water  from  the  high  lift 
clearwell.  Surface  washwater  is  drawn  from  the  backwash  water 
line. 

Surface  wash  is  by  rotating  nozzles. 


C:3:i   Clearwell  Storage 


Filter 
Clearwell : 


Location:      below  filters 

Size:  5.18m  x  7.01m  x  3.43m  water 

depth 
Volume:        124.6  m^ 
Retention  time  at  Design  Flow  =  1  hour 
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High  Lift         Location:      adjacent  to  filter  clearwell 
Clearwell:        Size:  4.34m  x  5.05m  x  3.43m  water 

depth 

Volume:        7  5.3  m^ 

Retention  time  at  Design  Flow  =  36  min. 


Holding  Tank:     Location:      below  secondary  clarifiers 

Size:  10.13m  x  4.57m  x  3.43m  water 

depth 
Volume:        158.9  m^ 

Retention  time  at  Design  Flow  =  1  hr.  16 
min. 


All  treated  water  storage  tanks  are  interconnected  by  3  00  mm 
diameter  gate  valves. 
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C:3:j   High  Lift  Pumping 

Pump   Capacity   Head  Motor 

No. L/s m Type kW Manufacturer 

P4       30       46.6     Vertical     19     Johnston 

Turbine 

P5       15      45.1    Vertical     11    Johnston 

Turbine 

P6  45  45.7  Vertical  30  Crane   Deining 

Turbine 


Treated  water  can  be  pumped  to  the  water  storage  tank  or 
directly  to  Town.  Normally,  treated  water  is  pumped  to  the 
storage  tank. 

If  required,  the  backwash  pumps  can  be  used  as  high  lift  pumps 
to  pump  treated  water  to  the  distribution  system. 

C:3:k   Backwash  Water  and  Sludge  Disposal 

Clarifier  sludge  is  automatically  pumped  to  a  sump  in  the 
basement  from  which  it  is  pumped  to  the  sanitary  sewer. 

Filter  backwash  water  is  also  discharged  to  the  sanitary 
sewer. 

C:4     CHEMICAL  SYSTEMS 

C:4:a  Organic  Chemical  Removal 

Powdered  Activated  Carbon  (PAC) 

Brand  of  Chemical:   Norit  &  Hydrodarco  B 

PAC  is  used  mainly  for  adsorption  of  organic  chemicals,  but 
also  helps  to  remove  taste  and  odour. 

Originally,  bagged  PAC  was  stored  in  a  truck  outside  the  WTP. 
PAC  was  supplied  to  the  Dresden  WTP  and  other  WTPs  in  nearby 
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communities.  Of  the  nearby  communities,  currently,  PAC  is 
only  being  supplied  to  the  Mitchell's  Bay  WTP.  Plans  are 
being  made  to  remove  the  truck  once  the  stored  PAC  is  used  up. 

PAC  is  purchased  in  22  kg  (50  lb)  bags  and  stored  in  the  room 
behind  the  low  lift  pump  station. 

The  PAC  application  point  used  to  be  to  the  clarifier.  PAC 
dropped  in  powder  form  into  the  clarifier.  PAC  powder  tended 
to  float  on  top  of  the  clarifier,  creating  a  health  and  safety 
problem.  Also,  addition  of  the  PAC  at  this  location  blackened 
the  clarifier  room,  so  that  constant  maintenance  was  required 
to  keep  this  room  clean. 

In  1987,  the  PAC  system  was  moved  to  the  low  lift  pump 
station.  A  PAC  slurry  tank  was  installed  in  the  room  behind 
the  pump  room. 

PAC  is  made  into  a  slurry  with  raw  water  pumped  into  the 
slurry  tank  by  Nabisco' s  pumps. 


Slurry  Tank:      Material:      FRP 

Dimensions:    1.14m  diameter  x  1.22m  high 
Volume:        1.2  5  m^ 


From  this  tank,  PAC  slurry  flows  by  gravity  into  a  day  tank  in 
the  low  lift  pump  room. 

Day  Tank:        Material:      FRP 

Dimensions:    0.8m  diameter  x  1.07m  high 
Volume:        0.54  m^ 

PAC  slurry  is  pum.ped  by  metering  pump  from  the  day  tank  into 
an  injection  tee  in  the  raw  water  line  downstream  of  the  low 
lift  pumps. 
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Metering  pump  feed  rate  is  manually  selected.  The  pump  is 
interlocked  with  WTP  start-up/shut-down. 

C:4:b   Taste  and  Odour  Removal 

Potassium  Permanganate 

Mixing  Tank:      Dimensions:    0.635m  diameter  x  0.914  high 

Volume:        0.29  m^ 

Potassium  permanganate  is  delivered  in  drums  in  powdered  form 
and  stored  in  the  Chemical  Storage  Room.  It  is  made  up  into 
solution  by  adding  0.5  kg  to  a  dissolving  tank.  Potassium 
permanganate  solution  is  pumped  from  the  tank  to  a  funnel, 
from  which  it  flows  by  gravity  to  the  flocculation  zone  of  the 
solids  contact  clarifier.  Control  of  the  system  is  on-off 
with  plant  start-up/shut-down,  with  manually  set  feed  rate. 

C:4:c   Coagulant 

Chemical  Used:    Bagged  dry  alum 

Feeder:  Infilco  Type  EE4  Volumetric  Feeder 

Metering  Pump:    Pumps  &  Softener  Canada  Ltd. 

Dual  Jet 
Motor:   Franklin  Electric 

0.25  kW  (1/3  hp) ,  3450  rpm 

Bagged  dry  alum  is  used  for  coagulation.  Alum  is  shipped  in 
22  kg  (50  lb)  bags  and  stored  in  the  Chemical  Storage  Room. 
Alum  is  fed  into  a  hopper  in  the  Chemical  Storage  Room.  The 
hopper  drops  the  alum  into  the  Infilco  volumetric  feeder, 
which  meters  alum  into  a  solution  pot,  where  the  powder  is 
mixed  with  water.  Mixing  is  achieved  only  by  the  turbulence 
of  the  water  jet  hitting  the  alum  slurry.  A  feed  pump  pumps 
the  alum  solution  into  the  raw  water  line  feeding  the 
flocculator.  Mixing  of  the  alum  solution  with  raw  water  is 
dependent  on  turbulence  in  the  pipeline. 
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The  feed  pump  is  piped  to  two  Infilco  feeders.  One  feeder  is 
maintained  as  a  stand-by  alum  feeder,  used  when  raw  water 
quality  deteriorates  and  additional  alum  is  required  for 
coagulation. 

Dosage  of  alum  is  set  on  a  scale  on  the  volumetric  feeder  at 
0  to  100  per  cent  of  full  stroke.  The  scale  on  the  feeder 
used  to  be  calibrated  to  a  graph.  Plant  staff  report  that 
parts  on  the  feeder  are  so  worn,  that  the  feeder  cannot  be  re- 
calibrated to  the  graph.  Furthermore,  feeder  parts  can  no 
longer  be  purchased  and  have  to  be  fabricated  by  plant  staff. 

Plant  staff  monitor  treated  water  turbidity  and  vary  feeder 
setting  based  on  the  turbidity  of  the  treated  water. 

The  alum  feed  system  is  interlocked  with  the  start-up/shut- 
down of  the  WTP. 

C:4:d   Coagulant  Aid 

Activated  Silica 

Chemicals  Used:   Sodium  Silicate  and  Sodium  Bicarbonate 

Dosing  Tanks:     Sodium  Silicate 

Size:    0.508m  diameter  x  .457m  high 
Volume:  0.0927  m^ 

Sodium  Bicarbonate 

Size:    0.946m  x  0.946m  x  1.25m  high 

Volume:  1.11  m-^ 

Activated  Silica 

No.      2 

Size:    2.01m  x  2.01m  x  1.08m  high 

Volume:  4,3  7  m^  each  tank 

Sodium  silicate  is  purchased  in  drums  and  stored  on  the  main 
floor.  Sodium  silicate  is  pumped  from  the  drum  to  a  mixing 
tank  on  the  upper  floor. 
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Sodium  bicarbonate  is  supplied  in  22  kg  bags.  Bags  are  stored 
in  the  Chemical  Storage  Room  in  the  upper  floor.  As  required, 
sodium  bicarbonate  is  made  up  into  a  solution  in  a  day  tank. 
The  sodium  bicarbonate  solution  is  made  up  by  mixing  two  bags 
of  powdered  sodium  bicarbonate  in  1.11  m^  of  water. 

Activated  silica  is  made  up  by  mixing: 

1  tank  sodium  silicate 

h   tank  sodium  bicarbonate  solution 

2140  L  water 

in  Activated  Silica  Tank  1.  The  solution  is  then  pumped  to 
Activated  Silica  Tank  2.  The  activated  silica  solution  is 
then  pumped  from  Activated  Silica  Tank  2  to  a  funnel  from 
which  it  flows  by  gravity  to  the  flocculation  zone  of  the 
clarifier.  The  pump  feeding  activated  silica  is  interlocked 
with  plant  start-up  and  shut-down. 

Lime 

Lime  is  used  in  the  winter  as  a  weighting  agent  to  improve 
settling. 

Bagged  (22  kg)  dry  hydrated  lime  is  stored  in  the  Chemical 
Storage  Room.  An  Infilco  volumetric  feeder  is  used  to  mix  the 
lime  into  slurry.  The  bagged  lime  is  emptied  into  a  hopper 
which  drops  lime  into  the  feeder.  When  the  plant  starts  up, 
the  feeder  meters  the  powder  into  a  slurry  pot.  Water  is 
added  and  the  turbulence  of  the  water  jet  is  used  to  mix  the 
powder  into  a  slurry.  The  lime  slurry  flows  by  gravity  to  the 
flocculation  zone  of  the  clarifier. 

Like  the  alum  feeder,  a  scale  on  the  lime  feeder  can  be  set  at 
0  to  100  percent  full  stroke.  This  adjustment  allows  plant 
staff  to  vary  the  dosage.   As  discussed  in  the  section  on 
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alum,  it  is  not  possible  to  calibrate  the  feeder.  The  stroke 
setting  is  based  on  staff  experience  with  the  system  and  is 
adjusted  as  raw  water  quality  changes. 


C:4:e   Disinfection 

Chemical  Used: 
System: 

Chlorinators: 


Chlorine  gas 

2  -  70  kg  chlorine  cylinders  to 
solution  feed  chlorinator 

Capital  Controls 


Dosage  Points; 


Control 


Clarifier  effluent  chamber  and 
High  lift  clearwell 

Chlorine   injector   water   supply 

interlocked  with  plant  start-up/ 

shut-down 

Dosages  set  manually 


A  chlorine  detector  is  located  inside  the  chlorine  room.  This 
location  does  not  permit  external  monitoring  of  the  chlorine 
detector.  Plant  staff  report  that  a  new  chlorine  detector, 
with  remote  sensor,  is  on  order.  The  new  chlorine  detector 
will  be  installed  outside  the  chlorine  room. 


C:5     SAMPLING 

Sample 

Raw  water 
Settled  water 
Treated  water 


Source 

Low  lift  pump 
Filter  influent  channel 
High    lift    discharge 
pipe/plant  service  water 


Raw  water  from  the  low  lift  well  is  sampled  when  the  low  lift 
pump  is  operating.   The  sample  line  is  on  the  low  lift  pump. 

Settled  water  is  sampled  as  it  enters  the  filters,  downstream 
of  the  "secondary"  clarifiers. 
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Treated  water  is  sampled  in  the  laboratory  from  the  plant 
service  water  supply. 

C:6     PROCESS  AUTOMATION 

The  WTP  starts  and  stops  automatically,  based  on  the  level  in 
the  high  lift  clearwell.  Level  sensing  electrodes  in  the  high 
lift  clearwell  are  interlocked  with  the  low  lift  pump  starter 
which  starts  and  stops  the  duty  pump  (P2) .  The  electrodes  are 
also  interlocked  with  the  solids  contact  clarifier  sludge 
blowdown  system  and  the  chemical  systems. 

Clarifier  sludge  is  automatically  discharged  from  the  solids 
contact  clarifier.  Originally,  clarifier  sludge  was  removed 
through  a  75  mm  sludge  blowdown  pipe  (see  Figure  8)  .  An 
adjustable  percentage  timer  operated  a  solenoid  valve  on  the 
blowdown  pipe  to  control  sludge  discharge.  Power  to  the  timer 
was  fed  from  the  low  lift  pump  station.  The  timer  started 
with  the  low  lift  pumps  and  operated  15%  to  100%,  as  set  by 
the  operator,  of  operating  time. 

Hardness  in  the  raw  water  caused  scale  formation  on  the 
blowdown  pipe.  The  scale  has  built  up  and  the  pipe  is  now 
about  10%  of  its  original  diameter.  In  1984,  two  submersible 
sludge  pumps  and  new  blowdown  pipes  were  installed  in  the 
solids  contact  clarifier.  Sludge  is  pumped  to  "the  clarifier 
overflow  pipe  and  is  discharged  to  the  sanitary  sewer.  The 
sludge  pumps  are  started  and  stopped  by  the  original  percen- 
tage timer. 

A  hydraulically  activated  rotary  valve  controls  the  Clayton 
level  control  valve,  located  at  the  discharge  end  of  the 
clarifier  effluent  pump.  The  position  of  the  Clayton  valve 
(open  or  closed) ,  as  controlled  by  the  rotary  valve,  controls 
pumping  (on/off)  to  the  secondary  clarifiers. 
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A  Honeywell  bubbler  modulates  a  filter  effluent  butterfly 
valve  to  maintain  a  constant  level  in  the  filter  influent 
channel . 

The  high  lift  pumps  start  automatically  to  maintain  a  level  in 
the  water  storage  tank.  The  operating  level  in  the  water 
storage  tank  is  the  top  few  feet  of  the  tank.  This  maintains 
a  pressure  of  345  to  415  kPa  (50  to  60  psi)  in  the  Town's 
water  distribution  system. 

C:7     STAND-BY  POWER 

No  stand-by  power  supply  exists  at  the  plant.  If  power  supply 
to  the  treatment  plant  is  cut  off,  a  portable  generator  can  be 
obtained  from  the  City  of  Chatham.  WTP  staff  report  that  this 
generator  can  be  transported  to  site  within  a  day's  notice. 
While  the  plant  is  down,  the  Town  relies  on  water  stored  in 
the  water  storage  tank. 
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D:       PLANT  OPERATION 

D:l     GENERAL  DESCRIPTION 

D:l:a   General 

The  Dresden  Water  Treatment  Plant  is  a  conventional  plant 
consisting  of: 

-  f  locculation/sedimentation  in  an  Inf  ilco  solids  contact 
clarifier  retrofitted  with  settling  tubes 

-  Dual  media  gravity  sand  filtration. 

Chemical  systems  consist  of: 

alum,  activated  silica  and  lime  addition  (winter  only) 
for  coagulation 

-  potassium  permanganate  for  taste,  odour  and  colour 
control 

powdered  activated  carbon  for  taste  and  odour  control 
and  adsorption  of  organic  chemicals 

-  disinfection  by  chlorination. 

A  process  and  instrumentation  diagram  is  shown  in  Figure  10. 

The  Dresden  WTP  has  a  rated  capacity  of  3  ML/d.  Maximum  day 
demands  over  4  ML/d  have  been  reported  in  plant  operating 
data. 

D:l:b  Operation 

Three  operators  and  a  superintendent  operate  the  Town ' s  sewage 
and  water  treatment  plants.  On  a  rotational  basis,  one  of  the 
three  operators  operate  the  water  treatment  plant. 

The  plant  can  operate  24  hours/day,  but  is  manned  eight  hours 
daily,  including  weekends.  One  member  of  the  water  treatment 
plant  staff  (on  a  rotating  basis)  is  on  call  when  the  plant  is 
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unmanned.  An  alarm  system  is  connected  to  an  automatic 
telephone  dialler  which  dials  a  pager  system  to  alert  the 
staff  on  call  of  a  problem  at  the  plant.  Alarm  conditions 
are: 

high  water  level  in  the  clarifier  effluent  chamber 

low  water  level  in  the  high  lift  clearwell 

low  instrument  air  pressure   (supply  to  pneumatic 

controls) 

low  distribution  system  pressure 

high  water  level  in  the  filter  influent  channel 

low  level  in  the  clarifier 

-  chlorine  leak 

high  turbidity  in  the  effluent  (set  at  0.6  NTU) 

-  low  temperature  in  the  water  storage  tank  monitoring 
building. 

The  dialler  continuously  calls,  in  order: 

the  pager  system  (i.e.,  the  operator  on  call) 
the  plant  superintendent's  home 

-  the  sewage  treatment  plant 

until  it  is  switched  off.  The  pager  service  monitors  the  time 
of  calling  and  if  the  dialler  is  not  switched  off  (i.e.,  call 
has  not  been  answered)  ,  the  service  will  call  the  police 
department. 

D:2     FLOW  CONTROL 

Raw  water  flow,  along  with  operation  of  the  chemical  systems 
and  clarifier  blowdown,  is  controlled  by  water  level  in  the 
high  lift  clearwell.  Only  one  low  lift  pump  operates;  if  both 
low  lift  pumps  operate,  the  clarifier  overflows. 
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Flow  to  the  secondary  clarifiers  and  filters  is  controlled  by 
a  Clayton  valve,  which  controls  flow  from  the  clarifier 
effluent  pump.  Based  on  the  level  in  the  secondary  clarifier, 
the  valve  is  either  open  or  closed  so  that  flow  is  either  on 
or  off. 

A  butterfly  valve  in  the  common  filter  effluent  line  controls 
effluent  discharge  from  the  filters  to  the  clearwell  to 
maintain  a  constant  water  level  in  the  filter  influent 
channel.   The  level  sensor  is  a  bubbler  system. 

D:3     DISINFECTION  PRACTICES 

Prechlorination  and  post-chlorination  facilities  were 
installed  in  the  WTP.  Prechlorination  at  the  low  lift  well 
was  removed  to  reduce  the  formation  of  trihalomethanes  (THM) . 
THM's  form  in  a  reaction  of  chlorine  with  humic  substances  in 
raw  water. 

Currently,  chlorine  solution  is  added  at  two  locations: 
prechlorination  of  settled  water  to  inhibit  growth  of  organ- 
isms in  the  filter  media  and  post-chlorination  of  the  treated 
water  to  ensure  disinfection.  The  settled  water  is 
prechlorinated  in  the  clarifier  effluent  chamber.  Treated 
water  is  chlorinated  in  the  high  lift  pump  clearwell. 

The  chlorinator  starts  when  the  low  lift  pumps  start. 
Chlorine  is  supplied  from  chlorine  gas  cylinders.  Chlorine 
dosages  are  set  manually  by  the  operator  based  on  experience 
and  expected  water  demand.  Dosages  are  changed  when  metered 
treated  water  flow  changes.  Since  March  1989,  when  the 
treated  water  flowmeter  broke  down,  there  has  been  no  flow 
measurement.  Chlorine  dosages  have  been  set  to  maintain  the 
desired  treated  water  chlorine  residual.  Chlorine  residuals 
are  measured  at  least  four  times  daily  and  chlorine  dosages 
adjusted,  manually,  as  required. 

-  32  - 


During  the  study  period,  post-chlorination  dosages  and 
residuals  were: 

Range    Average 

Chlorine  dosage 

(mg/L)  0.48-8.64    1.8 

Total  chlorine 

residual  (mg/L)       0.30-2.00    1.08 

Table  3.0  in  Appendix  IV  gives  monthly  ranges  for  chlorine 
dosage  and  demand  during  the  study  period. 

Data  shows  that  higher  dosages  were  required  in  the  summer 
months  to  obtain  the  desired  chlorine  residual. 

It  is  expected  that  under  warm  water  conditions  experienced  in 
the  summer  bacterial  growth  in  surface  waters  will  be  higher, 
requiring  larger  quantities  of  chlorine  for  disinfection. 
Table  3.2  in  Appendix  IV  presents  a  disinfection  profile  for 
January,  April,  July  and  October  during  the  study  period. 

D.4     OPERATION  OF  SPECIFIC  COMPONENTS 

D:4:a   Intake 

The  450  mm  intake  is  normally  used.  Although  the  intake  is 
shallow  (pipe  invert  is  at  173.2m  and  average  water  level  is 
at  175.1m) ,  frazil  ice  has  not  been  a  problem  at  the  intake. 
There  has  not,  reportedly,  been  any  silting  of  the  intake 
pipe.  Occasionally,  usually  after  storm  events,  large  debris, 
such  as  tree  branches  and  stumps,  become  lodged  in  front  of 
the  intake  pipe.  Such  debris  must  be  manually  removed.  The 
WTP  has  access  to  a  boat  from  the  fire  department  which 
operators  can  use  to  remove  debris. 

The  intake  is  regularly  inspected  for  debris  and  cleaned  as 
required. 
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A  150  ïïim  intake  is  also  available  for  when  the  river  water 
level  falls  below  173.2m.  A  submersible  pump  is  maintained  at 
the  WTP  to  pump  into  this  intake.  The  intake  has  been  used 
once,  in  1962. 

D:4:b   Screening 

The  two  0.91m  x  1.37m  screens  prevent  debris  from  entering  the 
WTP.  Only  one  screen  is  used  at  any  time.  The  other  is 
suspended  just  below  floor  level  of  the  low  lift  pump  station. 

Staff  report  that  the  new  stainless  mesh  screen  is  only  used 
during  periods  of  low  water  demand.  During  periods  of  high 
water  demand,  for  example,  during  Nabisco  Brands  canning 
season,  the  bronze  mesh  screen  is  used  because  it  allows  a 
larger  flow  into  the  plant. 

Screens  are  inspected  monthly  and  cleaned,  as  required.  The 
normal  cleaning  routine  is: 

1)  Lower  off-duty  screen, 

2)  Lift  duty  screen  above  floor  level  with  winch, 

3)  Push  screen  to  wash  trough, 

4)  Lower  screen  to  floor, 

5)  Hose  down  screen, 

6)  Remove  and  dispose  of  any  debris  in  the  floor  drain 
strainer. 

As-Constructed  Drawings  show  washwater  exits  the  pump  station 
via  a  floor  drain  connected  to  a  150  mm  cast  iron  pipe  which 
empties  to  the  Sydenham  River  (downstream  of  the  inlet  pipe) . 
Plant  staff  report  that  the  floor  drain  empties  back  to  the 
low  lift  pump  well.  It  is  inappropriate  to  discharge 
screenings  back  into  the  low  lift  pump  well.  Plant  staff 
should  verify  the  floor  drain  discharge.   If  it  is  not  as  per 
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As-Constructed  Drawings,  the  floor  drain  should  be  connected 
to  the  sanitary  sewer. 

Recently,  the  floor  drain  has  become  clogged  with  mud  and 
debris.  If  cleaning  is  required,  the  screen  must  be  carried 
outside  to  hose  down.  Screens  are  large,  heavy  and  difficult 
to  move.  Two  people  are  required  when  the  screens  are 
cleaned. 

D:4:c   Low  Lift  Pumps 

There  are  two  low  lift  pumps.  One  (PI)  pump  is  3  8  L/s  (600 
USgpm)  and  the  other  pump  (P2)  has  a  capacity  of  58  L/s  (916 
USgpm)  .  P2  is  throttled  to  operate  at  44  L/s  (700  USgpm)  .  P2 
was  installed  in  the  WTP  in  June  1989  after  the  original  pump 
broke  down.  It  is  used  as  the  duty  pump.  PI  is  the  stand-by. 
Plant  staff  report  that  some  repairs  are  required  to  PI  to 
make  it  fully  operational. 

The  stand-by  pump  must  be  manually  started,  should  the  duty 
pump  fail  or  not  start. 

Pump  start  and  stop  is  based  on  the  level  of  the  high  lift 
clearwell. 

There  is  no  low  lift  pump  failure  alarm.  A  low  level  alarm  at 
the  solids  contact  clarifier  is  the  earliest  process  alarm. 
The  operator  must  trace  the  problem  from  the  solids  contact 
clarifier  back  to  the  pump  station.  Plant  staff  plan  to 
install  a  low  lift  pump  failure  alarm  when  the  new  raw  water 
flow  meter  is  installed. 

Plant  staff  report  that,  in  the  summer,  the  temperature  in  the 
pump  station  increases  to  such  an  extent  that  the  duty  pump 
overheats  and  stops.  To  alleviate  this  problem,  staff  leave 
windows  and  doors  open  and  operate  a  portable  fan  to  maintain 
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cooler  temperatures.  Leaving  windows  and  doors  open  could 
lead  to  vandalism.  Proper  ventilation  of  the  pump  station  is 
required. 

If  water  demand  increases  beyond  capacity  of  the  low  lift 
pumps,  the  pumps  supplying  Nabisco  Brands  (2-68  L/s  pumps) 
can  be  valved  to  augment  the  Town  water  supply.  However, 
operating  all  pumps  would  cause  the  clarifier  to  overflow. 

There  are  two  raw  water  lines  from  the  low  lift  pump  station 
to  the  WTP.  The  150  mm  diameter  pipe  was  installed  with  the 
original  plant.  A  200  mm  diameter  pipe  was  added  in  the 
1980' s  to  provide  additional  capacity. 

Plant  staff  report  the  150  mm  pipe  is  used  in  parallel  with 
the  200  mm  pipe,  but,  is  deteriorated  and  probably  leaks. 
Plant  staff  report  that  use  of  the  150  mm  pipe  alone  would  not 
meet  water  requirements  and  that  excessive  pressure  on  this 
pipe,  if  used  alone,  would  probably  cause  it  to  collapse.  The 
Town's  Public  Utilities  Commission  is  addressing  this  problem 
and  intends  to  repair  or  replace  this  pipe. 

D:4:d   Flash  Mixing 

Alum  solution  is  injected  into  the  raw  water  upstream  of  the 
clarifier.  Only  the  turbulence  of  the  raw  water  flow  provides' 
mixing.  No  in-line  mixer  is  provided.  Alum  solution  has  only 
seconds  of  "mixing"  time  before  entering  the  flocculation 
basin. 

Originally,  chemical  dosages  were  proportioned  on  raw  water 
flow.  However,  the  flow  proportioning  meter  has  broken  down 
and  repeated  attempts  to  repair  and  replace  the  meter  have  not 
been  successful.  Thus,  chemical  dosages  are  selected  man- 
ually. Usually,  dosages  are  changed  when  treated  or  raw  water 
quality  deteriorates  and  are  based  on  the  operator's  experi- 
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ence  of  required  dosages.  Jar  tests  are  seldom  performed. 
Since  no  calibration  curves  are  available  for  chemical  feed 
systems,  it  is  difficult  to  relate  optimum  dosage  obtained  by 
jar  testing  with  chemical  feed  rates.  Also,  since  retention 
time  in  the  plant  is  short,  staff  report  about  2  0  minutes 
based  on  dye  trace  studies,  jar  tests  bear  little  relationship 
to  plant  operation. 

D:4:e   Solids  Contact  Clarifier 

General 

The  solids  contact  clarifier  combines  flocculation  and 
sedimentation.  These  units  are  designed  to  maintain  a  large 
volume  of  flocculated  solids  in  the  system,  which  enhances 
flocculation  of  incoming  solids,  since  there  are  more  inter- 
particle  collisions. 

Present  water  demands,  3  ML/d,  overload  the  unit,  which  has  a 
design  capacity  of  about  2.3  ML/d. 

Flocculation 

Raw  water  (with  PAC  and  alum)  enters  the  flocculation  zone  via 
a  150  mm  diameter  inlet  pipe.  Here,  it  mixes  with  previously 
formed  floe,  potassium  permanganate,  activated  silica  and,  in 
the  winter,  lime.  In  the  winter,  alum  is  not  dissolved  and 
may  not  have  sufficient  time  to  dissolve  and  react  in  the  cold 
water.  Little  floe  is  formed,  so  the  operator  recirculates 
filter  backwash  water  to  the  flocculator  to  maintain  a  higher 
concentration  at   floe. 

The  mixing  intensity  is  changed  by  adjusting  a  dial  on  the 
motor  of  the  rotor.  Normally,  the  dial  is  set  at  a  low  speed 
(1  to  2)  and  the  tank  contents  are  cloudy.  During  our  site 
visit,  flocculator  speed  was  increased  to  a  setting  of  4  to  5, 
for  a  short  period.   The  clarifier  effluent  improved  markedly 
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in  clarity.  The  flocculator  was  returned  to  its  original  low 
speed.   Concern  over  floe  shear  was  cited  as  the  reason. 

Sedimentation 

To  improve  sedimentation,  plastic  settling  tubes  were 
installed  in  the  sedimentation  portion  of  the  solids  contact 
clarifier.  The  tubes  are  over  20  years  old  and  broken,  so 
that  parts  of  the  settling  surface  no  longer  have  functional 
tube  settlers. 

During  operation,  pieces  of  tube  often  break  off  and  clog 
openings,  further  reducing  effective  tube  settler  capacity. 
Sludge  collects  on  top  of  broken  pieces  of  tubing.  Staff 
empty  the  sedimentation  tank  once  per  week  to  clean  out  the 
tubes.  Staff  report  that  it  is  difficult  to  lift  and  clean 
out  the  tubes  without  more  breakage  occurring.  New  settling 
tubes  have  been  ordered. 

The  clarifier  tank  is  overloaded.  When  water  demand  exceeds 
clarifier  capacity,  some  of  the  contents  overflow  into  the 
clarifier  overflow  pipe  (see  Figure  8) . 

Clarifier  sludge  is  pumped  out  automatically.  A  percentage 
timer  interlocked  with  plant  start-up  activates  submersible 
sludge  pumps  in  the  clarifier.  The  timer  is  adjusted  to 
maintain  10  to  15  per  cent  settleable  solids  in  the  floc- 
culation  zone.  The  pumps  lift  sludge  up  to  the  clarifier 
overflow  pipe,  which  is  connected  to  the  sanitary  sewer. 

D:4:f  Clarifier  Effluent 

Clarifier  effluent  flows  to  the  clarifier  effluent  chamber. 
It  is  chlorinated  and  pumped  up  to  two  empty  filters,  which 
have  been  converted  to  secondary  clarifiers. 
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D:4:g   Secondary  Clarifiers 

The  baffled  secondary  clarifiers  provide  the  additional 
retention  time  required  to  further  reduce  filtered  turbidity 
and  for  taste  and  odour  removal . 

During  the  site  visit  for  the  study  (June  1989)  ,  light  fragile 
floe  were  observed  in  the  effluent  from  the  secondary 
clarifier.   These  were  carried  through  to  the  filters. 

The  secondary  clarifiers  are  cleaned  seasonally. 

D:4:h  Filters 

Flow  rate  through  the  filters  is  determined  by  the  clarifier 
effluent  pump.  The  butterfly  valve  in  the  filter  effluent 
pipe  modulates  to  maintain  a  (more  or  less)  constant  water 
level  in  the  filter  influent  channel. 

Pumped  flow  from  the  clarifier  effluent  pump  is  controlled  by 
a  Clayton  valve  which  is  open  or  closed,  depending  on  the 
water  level  in  the  clarifier  effluent  chamber.  This  manner  of 
operation  results  in  intermittent  flow  to  the  filters. 
Although  some  dampening  of  this  fluctuating  flow  occurs  in  the 
secondary  clarifier,  the  flow  rate  to  the  filter  fluctuates, 
as  does  the  water  level  in  the  filter  influent  channel. 

In  response  to  the  change  in  water  level,  the  filter  effluent 
valve  modulates  in  an  effort  to  maintain  a  constant  filter 
water  level.  However,  this  causes  the  flow  rate  through  the 
filter  to  fluctuate  rapidly  and  can  result  in  turbidity 
breakthrough . 

The  flow  rate  through  the  filter  should  be  constant  or,  at 
worst,  slowly  changing.  The  Clayton  valve  should  be  con- 
trolled to  provide  a  constant  flow  to  the  secondary  clarifiers 
and  filters. 
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Filter  Backwashing 

Filter  backwash  is  usually  initiated  daily  in  the  summer  and 
two  to  four  times  daily  in  the  winter  and  spring.  Initiation 
of  backwash  is  based  on  effluent  turbidity;  if  effluent 
turbidity  deteriorates,  backwash  is  initiated. 

The  shorter  filter  runs  in  the  spring  are  due  to  spring  storms 
which  cause  river  water  to  become  very  turbid.  Flocculation 
and  settling  in  cold  water  conditions  are  difficult. 

Since  water  in  the  winter  is  colder,  alum  takes  longer  to 
react.  Since  retention  times  are  short  in  the  solids  contact 
clarifier,  it  is  probable  the  floe  formation  carries  over  to 
the  secondary  clarifier.  Formation  of  tiny,  light  floe  has 
been  observed  exiting  the  secondary  clarifier. 

Backwash  must  be  started  and  stopped  manually  and  thus  is 
dependent  on  the  operator  schedule. 

The  backwash  procedure  is  as  follows: 


1)  Switch  off  high  lift  pumps, 

2)  Drop  filter  influent  slide  gates  to  prevent  flow  from 
reaching  the  filter  being  backwashed, 

3)  Open  backwash  drain  valve  to  allow  backwash  water  to 
flow  to  the  sanitary  sewer, 

4)  Close  filter  effluent  valve  to  prevent  filter  water 
from  going  to  clearwell, 

5)  Open  backwash  inlet  valve  to  allow  backwash  water  to 
enter  filter, 

6)  Open  surface  wash  valve  to  allow  water  into  surface 
wash  piping, 

7)  Turn  on  backwash  pump, 

8)  Adjust  backwash  throttling  valve  to  obtain  the  desired 
rate  of  overflow  over  weirs  into  the  effluent  trough. 


-  40  - 


steps  1  to  5  are  conducted  on  the  main  floor  and  Steps  6  to  8 
are  carried  out  on  the  upper  floor  in  the  Filter  Room.  Step 
1  is  carried  out  to  prevent  the  high  lift  pumps  from  starting 
up  while  filters  are  being  backwashed.  Simultaneously 
operating  the  high  lift  pumps  and  conducting  a  backwash  causes 
the  clearwell  to  be  drawn  down  too  low,  which  results  in  a  low 
level  alarm. 

Backwashing  continues  until  the  overflow  is  clear.  This  is 
based  on  a  visual  inspection  by  the  operator.  Usually, 
depending  on  how  dirty  filters  are,  backwashing  takes  approxi- 
mately 2  0  minutes.  When  the  operator  is  satisfied  that  the 
backwash  water  is  sufficiently  clear,  the  following  steps  are 
taken  to  terminate  backwashing: 

1)  Close  surface  wash  valve, 

2)  Close  backwash  drain  valve  to  sanitary  sewer, 

3)  Allow  backwash  pump  to  continue  pumping  treated  water 
up  through  the  filters  to  bring  the  water  level  in  the 
filters  up  to  normal  operating  levels, 

4)  Switch  off  backwash  pump, 

5)  Open  filter  influent  slide  gate  to  permit  clarifier 
effluent  to  enter  filter, 

6)  Open  filter  effluent  valve  to  allow  filtered  flow  into 
clearwell, 

7)  Close  backwash  inlet  valve, 

8)  Open  backwash  throttling  valve, 

9)  Switch  high  lift  pumps  back  to  automatic. 

Step  2  and  5  to  8  are  conducted  on  the  main  floor.  Steps  1, 
3,  4  and  8  are  conducted  on  the  upper  floor  in  the  Filter 
Room. 
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Filter  backwashing  is  an  arduous  process.  All  valves  are 
manually  operated.  The  operator  must  run  from  main  floor  to 
upper  floor  three  times  to  completely  backwash  one  filter. 

The  operator  times  filter  backwashing  to  fit  into  his  schedule 
of  daily  operations  and  maintenance,  and  to  maintain  suffi- 
cient water  in  the  clearwell  to  meet  water  demand.  Therefore, 
usually  one  filter  is  backwashed  in  the  morning  and  the  other 
filter  is  not  backwashed  until  much  later  in  the  day.  Thus, 
the  flow  rate  through  the  dirty  filter  decreases. 

Backwashing  is  neither  timed  nor  monitored  for  turbidity 
change  to  determine  when  backwash  will  be  terminated.  Often 
the  operator  carries  out  other  duties  and  allows  backwash  to 
be  carried  on  much  longer  than  necessary.  Thus,  more  treated 
water  is  used  for  filter  backwashing  than  may  be  required. 

There  appears  to  be  no  loss  of  media  during  filter  backwash. 
Plant  staff  report  that  filters  are  inspected  annually. 
Filter  inspection  is  usually  carried  out  when  Nabisco  Brands 
take  a  break  in  production.  At  this  time,  filters  are  cleaned 
and  the  media  is  brought  up  to  design  levels.  When  filters 
are  cleaned,  staff  report  that  mudballs  have  been  found. 
Mudballs  are  a  sign  of  ineffectively  cleaned  filters. 
Usually,  mudballs  form  at  the  surface  of  the  filter  due  to 
poor  surface  wash.  Small  particles  fall  through  the  filter, 
growing  into  mudballs  as  dirt  and  slime  collect  on  the 
mudball . 

At  the  Dresden  WTP,  surface  washwater  is  drawn  from  the 
backwash  line.  Pressure  is  too  low  to  obtain  a  good  surface 
wash.  Surface  washwater  should  be  taken  off  the  treated  water 
line. 

The  water  level  in  the  operating  filter  is  observed  to  rise 
when  the  other  filter  is  being  backwashed. 
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There  is  no  filter-to-waste  after  backwashing.  The  initial 
water  filtered  after  a  backwash  may  be  turbid  and,  therefore, 
should  be  wasted  until  the  effluent  turbidity  is  acceptable. 

D:4:i   Clearwell  Storage 

Filter  effluent  goes  to  the  filter  effluent  clearwell  and  then 
to  the  high  lift  clearwell.  Chlorine  solution  is  added  to  the 
high  lift  clearwell  for  disinfection. 

The  clearwell  is  inspected  regularly  and  cleaned,  as  required, 
by  plant  staff.  When  cleaning  is  required,  treated  water  in 
the  well  is  transferred  to  the  water  storage  standpipe,  the 
plant  is  switched  off  and  the  well  hosed. 

The  electrode  system  in  the  clearwell,  which  transmits  signals 
for  plant  start/stop  to  the  high  lift  and  low  lift  pumps  and 
the  chemical  feed  system,  corrodes  and  fails  to  operate. 
Regular  cleaning  is  required. 

D:5     CHEMICAL  SYSTEMS 

Chemical  usage  during  the  study  period  is  reported  in  Table 
2.0  and  Table  2.2  in  Appendix  IV.  Dosage  range  is  reported 
herein  for  each  chemical. 

D:5:a  Organic  Chemical  Removal 

Powdered  Activated  Carbon  (PAC) 

PAC  is  used  for  removal  of  organics,  but  also  provides  taste 
and  odour  control.  PAC  slurry  is  prepared  by  adding  1-22  kg 
sack  of  PAC  to  1250L  of  raw  water.  PAC  slurry  is  transferred 
by  gravity  to  a  day  tank,  from  which  it  is  pumped  into  the  raw 
water  pipe  exiting  the  low  lift  pumps. 

The  metering  pump  starts  when  the  plant  starts  up.  Plant 
staff  must  manually  alter  the  feed  rate  in  response  to  changes 
in  treated  or  raw  water  quality. 
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PAC  dosage  is  calculated  from  the  weight  of  PAC  used  and  the 
treated  water  metered  daily.  During  the  study  period,  for 
months  during  which  PAC  was  used,  daily  dosages  ranged  from: 

Minimum   Maximum   Average 
Dosage  (mg/L)  4.6         59         21 

D:5:b   Taste  and  Odour  Removal 

Potassium  Permanganate 

Potassium  permanganate  is  used  for  taste  and  odour  control. 
Potassium  permanganate  is  made  up  into  solution  from  powder. 
The  solution  is  made  up  by  adding  0.5  kg  of  powder  to  a 
constant  level  dissolving  tank  and  dissolved  by  a  stream  of 
water  entering  the  tank. 

The  solution  is  pumped  from  the  tank  into  a  funnel,  from  which 
it  flows  by  gravity  into  the  flocculator.  Plant  staff  monitor 
the  potassium  permanganate  solution  entering  the  funnel.  When 
the  purple  solution  becomes  transparent,  additional  potassium 
permanganate  is  added  to  the  tank. 

The  pump  is  set  to  start  when  the  plant  starts  up  and  a 
constant  volume  of  solution  is  pumped  out.  The  operator 
manually  changes  the  volume  of  solution  pumped  in  response  to 
a  change  to  raw  and/or  treated  water  quality  deteriorates. 

Dosage  is  calculated  from  the  weight  of  potassium  permanganate 
added  daily  to  make  up  the  potassium  permanganate  solution, 
and  the  treated  water  metered  daily. 

During  the  study  period,  daily  dosages  ranged  from: 

Minimum   Maximum   Average 
Dosage  (mg/L)  0.1       1.4        0.4 
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D:5:c   Coagulant 

Dry  powdered  alum  is  used  for  coagulation. 

Alum  is  dumped  into  a  hopper,  located  in  the  Chemical  Storage 
Room  on  the  upper  floor,  which  feeds  the  volumetric  chemical 
feeder  on  the  main  floor.  In  the  feeder,  the  alum  is  metered 
into  a  stream  of  treated  water.  The  alum  solution  is  pumped 
into  the  raw  water  line  entering  the  flocculator. 

Daily  alum  dosages  are  calculated  from  the  number  of  22  kg 
(50  lb)  bags  of  alum  used  and  the  metered  treated  water 
produced  daily.  Since  March  1989,  the  treated  water  meter  has 
been  inoperative  and  alum  dosages  have  been  recorded  as  the 
number  of  bags  of  alum  used  daily. 

During  the  study  period,  alum  dosages  ranged  from: 


Dosage  (mg/L) 


Minimum   Maximum   Average 
5.1        497         47 


D:5:d  Coagulant  and  Settling  Aids 

Activated  Silica 

Activated  silica,  a  blend  of  sodium  silicate  and  sodium 

bicarbonate,  is  used  as  a  coagulant  aid. 

Activated  silica  is  made  up  of: 


Sodium  Silicate 

Sodium  Bicarbonate  Solution 

Treated  Water 


Percentage  fby  volume) 

3 

20 

77 


100 


Sodium  bicarbonate  solution  is  prepared  from    two  22  kg 
(50  lb)  bags  and  lllOL  (245  Ig)  of  treated  water. 
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Activated  silica  is  dosed  at  the  flocculator  of  the  solids 
contact  clarifier.  A  metering  pump  draws  activated  silica 
from  Tank  No.  2,  lifts  activated  silica  to  a  funnel  from  which 
it  flows  by  gravity  to  the  flocculator. 

Activated  silica  dosage  is  reported  as  sodium  silicate  and 
sodium  bicarbonate  dosages.  Dosages  are  calculated  based  on 
the  volume  of  activated  silica  used  daily  and  the  metered 
treated  water  produced  daily. 

During  the  study  period,  dosages  ranged  from: 


Sodium  Silicate 
Sodium  Bicarbonate 


Dosage  (mq/L) 


Minimum 

1.0 
0.8 


Maximum 

103 
25.4 


Average 

7.7 
6.4 


Dosages  must  be  changed  manually,  as  required.  Dosages  are 
changed  by  changing  the  activated  silica  pump  rate.  Operators 
do  not  change  the  pump  rate  unless  there  is  a  marked  change  in 
raw  or  treated  water  quality. 

Lime 

Hydrated  lime  is  added  in  the  winter  to  weight  floe  and  thus 
improve  floe  settling.  Powdered  lime  is  dropped  into  a  hopper 
and  falls  into  an  Infilco  volumetric  feeder.  Here,  the  powder 
is  metered  into  a  stream  of  water.  The  lime  slurry  is  fed  by 
gravity  into  the  flocculator  zone  of  the  solids  contact 
clarifier. 

The  feeder  starts  when  the  plant  starts  up  and  delivers  a 
constant  volume  of  lime  slurry  to  the  flocculator.  The  lime 
feed  rate  into  the  water  stream  can  be  adjusted  by  changing 


-  45  - 


the  stroke  setting  of  the  feeder.  The  operator  adjusts  the 
lime  feed  rate  in  response  to  variation  in  raw  or  treated 
water  quality. 

Lime  dosage  is  calculated  from  the  weight  of  lime  used  and  the 
treated  water  metered  daily. 

During  the  study  period,  in  the  months  during  which  lime  was 
used,  daily  dosages  ranged  from: 

Minimum   Maximum   Average 
Dosage  (mg/L)  1.1       95.4        11 

D:6     SAMPLING  AND  DATA  COLLECTION 

The  following  lists  tests  performed  at  the  plant: 
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There  is  no  sampling  schedule.  Sampling  is  conducted  at  the 
convenience  of  the  operator.  No  attempt  is  made  to  capture 
the  same  block  of  treated  water  after  raw  water  sampling.  Raw 
water  sampling  is  sometimes  conducted  after  treated  water 
sampling.  This  is  not  in  accordance  with  proper  sampling 
protocol.  Raw  water  should  be  sampled  first,  and  settled  and 
treated  water  should  be  conducted  after  intervals  which 
account  for  retention  time  in  each  process. 

D:7     PROCESS  AUTOMATION 

The  WTP  starts  and  stops  automatically.  Level  sensing 
electrodes  in  the  high  lift  clearwell  are  interlocked  to  start 
the  duty  low  lift  pump  (P2)  .  Simultaneously,  the  chemical 
metering  pumps  and  the  chemical  feeders  are  started. 

An  adjustable  percentage  timer  on  the  solids  contact  clarifier 
sludge  blowdown  is  interlocked  with  start-up  of  the  duty  low 
lift  pump.  The  timer  is  wired  to  operate  submersible  sludge 
pumps  in  the  clarifier.  Setting  on  the  timer  can  be  varied 
between  15  to  100  per  cent  of  a  unit  time.  The  operator 
adjusts  the  timer  to  maintain  a  15  per  cent  settleable  solids 
in  the  flocculation  zone  of  the  clarifier. 

The  operation  of  the  clarifier  effluent  pump  is  controlled  by 
the  position  of  the  Clayton  valve  located  on  the  discharge  of 
the  pump.  The  valve  is  hydraulically  actuated  to  open  or 
close  depending  on  the  level  in  the  clarifier  effluent 
chamber. 

The  clarifier  effluent  pump  must  be  manually  switched  off 
following  a  high  level  alarm  in  the  filter  influent  channel. 

Operation  of  the  high  lift  pumps  is  automatic.  The  two  duty 
pumps  are  interlocked  with  a  pressure  sensor  at  the  water 
storage  tank.   Treated  water  is  pumped  to  the  water  storage 
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tank  to  maintain  a  pressure  of  345  to  415  kPa  (50  to  60  psi) 
to  the  Town's  water  distribution  system. 

Operation  of  the  stand-by  low  lift  pump  and  emergency  high 
lift  pump  are  manually  initiated. 

D:8     DAILY  OPERATOR  DUTIES 

Daily  operator  duties  include: 

general  inspection  of  the  WTP  and  the  low  lift  pump 
station, 

filter  backwash, 
laboratory  work, 
-      chemical  make-up, 

monitoring  and  collecting  data, 

altering  chemical  feed  rates,  as  required, 

sample  collection, 

cleaning  and  maintenance. 

Laboratory  work  consists  of: 

measuring  chlorine  residuals.  Chlorine  residuals  are 
monitored  in  the  filter  influent,  treated  water  leaving 
the  plant  and  in  the  distribution  system, 

measuring  raw  and  treated  water  turbidity, 

measuring  the  settleability  of  the  flocculator  contents 
to  estimate  sludge  wasting  rates, 

measuring  raw  and  treated  water  pH. 
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Chemical  make-up  includes: 

-  preparing  PAC  slurry   (prepared  every  second  day, 
usually) , 

-  making  up  sodium  bicarbonate  solution  (prepared  on 
alternate  days  to  above  item) , 

-  making  up  potassium  permanganate  solution, 

-  topping  up  alum  in  the  chemical  feeder, 

-  topping  up  lime  in  the  chemical  feeder  (winter  only) . 
The  following  data  are  recorded  daily: 

-  weight  of  chlorine  gas  cylinders  (to  calculate  chlorine 

usage) , 

* 

-  level  in  Activated  Silica  Tank  2  (to  calculate  volume 
of  activated  silica  used) , 

-  number  of  bags  of  dry  alum  used, 

number  of  bags  of  lime  used  (winter  only) , 

-  volume  of  potassium  permanganate  used, 

-  number  of  bags  of  PAC  used, 

-  plant  electrical  consumption, 

-  pressure  in  water  storage  tank  and  distribution  system, 
plant  air  pressure. 
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Samples  are  taken  once  weekly  for  bacterial  analyses  at  the 
MOE  laboratory  in  London  and  for  pesticide  analysis  by  the 
Ministry  of  Agriculture  and  Food. 

Samples  are  taken  monthly  for  physical,  chemical  and  bacterial 
analyses  at  the  MOE  laboratory  under  the  DWSP. 

Any  extra  time  during  the  day  is  spent  on  cleaning  and 
maintenance.   Regular  maintenance  items  include: 

-  cleaning  the  intake  screens, 

-  emptying  and  hosing  the  solids  contact  clarifier  and 
settling  tubes, 

flushing  the  activated  silica  lines  with  hot  water  to 
remove  accumulated  activated  silica, 

-  general  maintenance  and  cleaning  of  pump  station, 
treatment  plant  and  plant  grounds. 

At  the  end  of  each  month,  a  summary  of  plant  flows,  chemical 
usage  and  dosages,  and  water  quality  are  recorded  on  MOE 
Utilities  Monitoring  Reports  (see  Appendix  II  for  sample) . 

To  facilitate  maintenance  of  an  updated  information  base  under 
the  WPOS  program,  plant  staff  should  record  operating  data 
under  the  format  of  the  WPOS  tables,  as  presented  in  Appendix 
IV. 


-  53  - 


E:       PLANT  PERFORMANCE 

E:l     GENERAL 

In  general,  the  plant  produces  treated  water  which  is  accept- 
able to  consumers.  There  have  been  no  complaints  about  taste 
and  odour  in  the  treated  water  since  the  operators  converted 
the  two  empty  filters  to  secondary  clarifiers. 

E:2     TURBIDITY 

During  the  study  period,  daily  average  turbidities  monitored 
at  the  WTP  usually  achieved  the  MOE  guideline  of  1.0  FTU. 
Occasional  exceedances  in  the  daily  average  turbidities  were 
measured  in  October  and  November  of  1989  (ranging  from  1.04  to 
1.70)  and  January  and  March  of  1987  (ranging  from  1.07  to 
9.58) .  Daily  maximum  turbidities  exceeding  the  MOE  guideline 
are  tabulated  in  Table  7.0  in  Appendix  IV.  Predominantly, 
exceedances  occurred  between  January  and  April,  and  September 
and  December. 

The  plant  seldom  produced  water  with  a  turbidity  less  than  the 
MOE  Southwestern  Region  Utility  Operations  objective  of  0.2 
FTU.  During  the  study  period,  daily  average  turbidity  met  the 
Southwestern  Region  objective  on  2  days  in  1987,  90  days  in 
1988,  and  30  days  in  1989.  There  is  no  apparent  correlation 
between  seasons  and  low  turbidity.  No  correlation  is  evident 
between  treated  water  turbidity  and  treated  water  flow  nor  raw 
and  treated  water  turbidity.  There  is  little  consistency  in 
the  quality  of  the  water  produced  at  the  plant  from  day  to 
day. 

Because  retention  time  in  the  sedimentation  sections  of  the 
WTP  is  short,  for  consistency  in  treated  water  turbidity, 
coagulation  and  flocculation  must  be  optimized.  Coagulation 
is  not  an  instantaneous  reaction.  Especially  in  cold  water, 
it  takes  several  minutes  for  the  alum  coagulation  to  complete. 
To  ensure  that  reaction  time  is  not  hindered,  it  is  essential 
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that  rapid  dispersion  of  alum  solution  and  contact  with  the 
total  raw  water  flow  are  achieved.  Alum  must  be  fully 
dissolved. 

The  Infilco  chemical  feeders  do  not  fully  dissolve  alum. 
There  is  no  mixing  of  alum  and  water  in  the  slurry  pot  in  the 
feeder,  so  some  alum  settles  to  the  bottom  and  does  not 
dissolve.  Operators  report  that  undissolved  alum  is  period- 
ically removed  from  the  solution  pot.  Tests  on  dissolving 
alum  in  cold  water  (conducted  at  the  lab  during  the  study) 
showed  that  it  takes  as  long  as  15  minutes  for  powdered  alum 
to  dissolve  in  cold  water  when  mixing  is  provided. 

The  alum  solution  from  the  Infilco  feeder  is  pumped  into  the 
raw  water  flow  at  the  inlet  pipe  to  the  flocculator.  There  is 
no  in-line  mixer;  therefore,  the  alum  solution  may  not  contact 
the  entire  stream  of  water. 

The  retention  time  between  the  alum  application  point  and 
flocculation  tank  is  short;  in  the  order  of  seconds.  There- 
fore, it  is  probable  that  alum  coagulation  is  not  complete. 

In  the  flocculator,  the  energy  provided  must  be  high  enough  to 
maximize  particle  collision  to  aid  the  formation  of  strong, 
dense  floe.  On  the  other  hand,  mixing  must  not  be  so  fast 
that  floe  are  broken  by  the  action.  The  flocculator  at  the 
WTP  is  normally  set  at  a  very  low  speed.  The  effluent  is 
cloudy.  Any  floe  particles  formed  at  the  WTP  appear  light  and 
fluffy  and  are  slow  settling. 

Lime  is  added  in  the  winter,  to  weight  floe  for  better 
settling.  Analysis  of  the  WTP  data  during  the  period  of  lime 
addition  show  no  increase  in  the  pH  of  water  when  lime  is 
used.  Lime  added  is  not  dissolved.  Tests  conducted  at  the 
WTP  during  the  study  period  show  that,  in  cold  water  (5°C), 
more  than  3  0  minutes  work  was  required  for  lime  to  dissolve 
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when  mixing  was  provided.  Plant  staff  report  that  there  is 
not  3  0  minutes  retention  time  in  the  WTP  (based  on  a  dye 
tracing  study).  Also,  since  no  mixing  is  provided  in  the 
Infilco  feeder,  lime  either  settles  out  in  the  feeder  or  in 
the  solids  contact  clarifier. 

Jar  tests  conducted  at  the  WTP  during  the  study  produced  large 
settleable  floe  and  clear  supernatant.  The  plant  flocculator 
produces  a  cloudy  water  with  slow  settling,  fragile  floe. 
Floe  is  carried  over  to  the  secondary  clarifier  and  to  the 
filters,  therefore,  shortening  filter  runs. 

Jar  tests  use  dilute  chemical  solutions  to  aid  in  dispersion. 
Standard  jar  tests  provide  one  minute  of  rapid  mix  and  30 
minutes  of  slow  mixing.  These  retention  times  are  not 
available  in  the  plant  at  present  water  demands.  Also, 
without  better  methods  of  dosage  determination  and  flow 
proportioned  dosing  of  chemicals,  jar  testing  to  optimize 
coagulant  dosages  does  not  help  the  treatment  process. 

E:3     COLOUR 

During  the  study  period,  the  MCE  guideline  for  colour,  5  Hazen 
Units,  was  exceeded  on  numerous  occasions;  these  are  tabulated 
in  Table  7 . 0  in  Appendix  IV.  There  is  no  apparent  correlation 
between  raw  and  treated  water  colour. 

Colour  quality  of  the  treated  water  should  be  monitored  and 
potassium  permanganate  dosage  increased,  as  required  to  meet 
MCE  guidelines  for  colour. 
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E:4      TASTE  AND  ODOUR 

As  previously  mentioned,  there  have  not  been  any  recent 
complaints  of  taste  and  odour  problems  from  consumers. 

Potassium  permanganate  is  used  in  small  quantities  for  taste 
and  odour  control.  PAC  is  added  for  removal  of  organics,  but 
also  removes  taste  and  odour  causing  substances.  Therefore, 
use  of  potassium  permanganate  for  this  purpose  may  be  redun- 
dant. 

E:5     ORGANIC  SUBSTANCES 

PAC  is  used  for  the  removal  of  substances,  such  as  volatile 
substances  and  pesticides  and  herbicides  which  originate  from 
agricultural  run-off  from  the  Sydenham  River  watershed. 

The  volatile  organic  compounds  present  in  the  treated  water 
are  mostly  trihalomethanes  (THM's).  These  are  formed  in  a 
reaction  of  chlorine  with  organic  matter  in  the  raw  water  and 
will  form  after  chlorination.   THM's  consist  of: 

-  chloroform 

-  chlorodibromomethane 

-  dichlorobromomethane 

-  bromoform. 

DWSP  monitoring  found  levels  of  THM's  to  be  below  the  ODWO  of 
350  ug/L.  A  summary  of  positive  tests  for  THM's  found  by  the 
DWSP  is  shown  in  Table  VI. 

Monitoring  of  treated  water  conducted  under  the  Drinking  Water 
Surveillance  Program  also  found  five  pesticides  above  detec- 
tion limits  (see  Table  V) .  All  were  at  concentrations  below 
Ontario  Drinking  Water  standards. 
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Review  of  plant  data  show  that  PAC  use  is  increased  in  the 
spring/ summer  months,  i.e.,  the  growing  season,  when  farmers 
are  spraying  vegetation.  The  practice  of  increasing  PAC 
dosage  at  this  time  of  the  year  should  be  continued. 

E:6     SEDIMENTATION 

Retention  time  in  the  sedimentation  portion  of  the  solids 
contact  clarifier  is  short.  The  tube  settlers  aid  in  the 
removal  of  settleable  solids.  However,  because  tubes  are  old 
and  brittle,  pieces  tend  to  break  off,  clogging  portions  of 
the  tubes.  Settling  tubes  should  be  replaced.  Plant  staff 
report  that  new  settling  tubes  have  been  ordered. 
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E:7     FILTRATION 

From  March  to  August  1989,  filter  runs  were  24  hours.  Data 
for  this  period  in  1988  show  similar  run  times.  Shorter 
filters  runs  are  experienced  in  the  fall,  winter  and  spring; 
filter  runs  vary  from  6  to  2  4  hours,  depending  on  treated 
water  turbidity.  Since  there  is  no  head  loss  measurement 
across  the  filter,  staff  monitor  effluent  quality  to  determine 
frequency  of  backwashing  required. 

Backwashing  is  manually  initiated  and  is  a  labour  intensive 
process.  The  operator  must  open  and  close  valves  on  the  main 
floor  and  on  the  upper  floor  to  start  and  stop  backwashing. 
There  is  no  control  of  the  backwash  period.  The  operator 
starts  a  backwash,  resumes  his  duties  and  then  returns  to  stop 
backwash.  As  a  result,  backwashing  may  carry  on  longer  than 
required,  wasting  treated  water  at  3800  Lpm  (1,000  USgpm) . 

No  apparent  loss  of  media  from  the  filter  was  detected  during 
the  study  period.  Plant  staff  report  that  the  filters  have 
not  been  graded  nor  topped  up  recently,  but  are  usually 
cleaned  once  per  year  when  Nabisco  Brands  undertake  their 
annual  shut-down. 

E:8     DISINFECTION 

Bacteriological  analyses  are  conducted  by  the  MCE  London 
laboratory.  Samples  of  raw  and  treated  water,  and  a  sample 
from  the  distribution  system  are  taken  once  per  week  for 
testing. 

The  results  of  bacteriological  testing  on  treated  water  and 
samples  from  the  distribution  system  are  presented  on  Table 
6.0  and  7.1,  respectively,  in  Appendix  IV. 
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Chlorine  solution  is  added  to  the  treated  water  for  disin- 
fection. Chlorine  dosages  are  set  manually  by  the  operator, 
based  on  experience.  Since  there  is  no  flow  proportioning  of 
the  chlorine  added,  chlorine  dosage  does  not  reflect  instan- 
taneous demand. 

E:9     STAND-BY  EQUIPMENT 

One  low  lift  pump  operates  to  supply  water  demands;  the  other 
pump  is  a  stand-by.  The  Nabisco  pumps  can  be  valved  to  supply 
the  Town  with  water  if  one  of  the  pumps  is  inoperative. 

There  is  no  back-up  pump  for  the  clarifier  effluent  pump. 
This  is  a  critical  concern  because,  should  the  clarifier 
effluent  pump  be  out  of  service,  the  plant  could  not  produce 
potable  water.  A  back-up  pump  should  be  provided  for  the 
clarifier  effluent  pump. 

There  is  no  back-up  pump  for  the  backwash  pump.  Should  this 
pump  fail,  the  filters  could  not  be  backwashed.  Provisions 
should  be  made  for  providing  emergency  backwash. 

The  high  lift  pumps  are  backed-up  by  the  fire  pump.  In 
emergency  conditions,  the  backwash  pump  can  be  valved  and 
throttled  to  supply  the  Town  with  water. 

No  emergency  generator  is  available  at  the  plant  in  case  of 
power  outage.  However,  staff  report  that  a  portable  generator 
can  be  borrowed  from  a  few  nearby  communities. 

Two  emergency/stand-by  compressors  are  available  should  the 
compressor,  which  runs  the  WTP's  pneumatic  controls,  fail. 
The  stand-by  compressors  are  stored  at  the  Town's  sewage 
treatment  plant. 
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F:       PROCESS  MODIFICATIONS 

As  discussed  in  the  introductory  section  of  this  report,  it  is 
recognized  that  the  Dresden  WTP  may  be  decommissioned  once  a 
pipeline  from  Lake  Huron,  with  water  treatment  at  another  WTP, 
is  in  place.  Therefore,  the  focus  of  recommendations  are 
short  term  process  modifications  which  are  required  for  the 
Dresden  WTP  to  be  able  to  produce  a  more  consistent  treated 
water  quality.  During  the  course  of  the  study,  many  non- 
process  concerns,  most  of  which  concern  health  and  safety  for 
plant  operators,  were  identified.  These  are  also  presented 
herein  so  that  they  may  be  modified  to  produce  a  safe  working 
environment. 

F:l      CHEMICAL  ADDITION 

Powdered  Activated  Carbon 

The  PAC  system  is  a  health  and  safety  concern.  There  is  no 
automatic  feeder,  bag  slasher  or  dust  collection  system. 
Operators  must  lift  the  22  kg  PAC  bags  up  three  steps  and  over 
their  heads,  slash  the  bags  open,  and  empty  the  contents  into 
the  mixing  tank  which  is  1.2m  high  and  supported  on  a  0.6m 
platform.  No  dust  collection  or  ventilation  of  any  type  is 
provided  in  the  PAC  room.  None  of  the  wiring  nor  electrical 
equipment  is  explosion-proof.  Carbon  dust  could  ignite  if 
there  were  a  spark. 

Presently,  PAC  is  fed  at  a  constant  rate  into  the  raw  water 
line.  Feed  rates  must  be  manually  adjusted  by  plant  staff  in 
response  to  changes  in  treated  water  quality.  PAC  feed  rates 
should  be  paced  to  match  plant  flow  rate. 
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Recommendations  : 
Short  Term 

1)  Construct  a  platform  at  truck-bed  height  to  store  PAC 
and  to  access  the  PAC  mixing  tank. 

Estimated  cost  =  $2,000 

2)  All  electrical  equipment  and  wiring  should  be  upgraded 
to  explosion-proof  rating. 

Estimated  cost  =  $6,000 

3)  A  dust  collection  system  and  proper  ventilation  of  this 
room  must  be  provided. 

Estimated  cost  of  dust 

collection  system  =  $15,000 

Estimated  cost  of  ventilation  system  =  $18,000  - 

4)  A  raw  water  meter  should  be  provided  to  permit  flow 
pacing  of  PAC  addition.  Alternatively,  a  step  feed 
controller  can  be  added.  This  would  increase  flow  from 
the  chemical  metering  pump  when  the  second  low  lift 
pump  starts. 

Estimated  cost  =  $1,300 

Alum 

The  current  alum  system  is  not  effective.  Under  normal 
operations,  alum  is  not  dissolved  by  the  Infilco  chemical 
feeder;  some  powdered  alum  remains  undissolved  at  the  bottom 
of  the  slurry  pot  in  the  feeder. 

The  injection  point  in  the  raw  water  line  upstream  of  the 
flocculation  tank  does  not  give  sufficient  reaction  time  with 
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the  raw  water.  In  cold  water,  i.e.,  winter  conditions,  alum 
requires  even  longer  reaction  times. 

Alum,  like  PAC,  is  fed  at  a  manually  selected  fixed  rate  into 
the  raw  water  line.   Alum  feed  rates  should  be  step  paced. 

The  Infilco  chemical  feeders  are  outdated;  operators  cannot 
get  spare  parts  for  the  feeder  and  must  fabricate  parts  if 
they  become  worn. 

Recommendations  : 
Short  Term 

1.  The  Infilco  feeders  should  be  removed. 

2.  Alum  addition  should  be  moved  to  the  low  lift  pump 
discharge  line  at  the  low  lift  pump  station  to  increase 
coagulation  time. 

3.  A  controller  is  required  to  permit  step  feeding  of  alum 
with  the  number  of  low  lift  pumps  in  operation. 

Estimated  cost  =  $1,300 

4.  Alum  is  used  in  sufficient  quantities  to  justify  a 
liquid  alum  system.  Liquid  alum  is  already  used  at  the 
Dresden  Sewage  Treatment  Plant,  so  it  can  be  supplied 
at  the  same  time  that  the  STP  is  supplied.  Problems 
with  undissolved  alum  in  solution  would  be  eliminated. 
A  liquid  alum  system  would  require  an  alum  storage  tank 
(a  13  OOOL  (3,000  Igal)  tank  should  be  adequate),  a  day 
tank  with  a  mixer  and  water  supply  for  diluting  the 
alum.   The  storage  tank  could  be  in  the  room  adjacent 
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to  the  low  lift  pump  room.  A  containment  area  would 
need  to  be  constructed  for  the  liquid  alum  storage 
tank. 

Estimated  cost  =  $30,000 

Coagulant  Aid 

Floe  formed  in  the  flocculator  is  a  light,  fragile  floe. 

Sodium  silicate  is  not  a  coagulant  aid  until  part  of  its 
alkalinity  is  neutralized  by  an  acid,  and  it  becomes  "acti- 
vated". Sufficient  acid,  such  as  sodium  bicarbonate,  must  be 
added  to  neutralize  80  to  90  per  cent  of  the  alkalinity. 

Recommendation  : 
Short  Term 

1.  Check  alkalinity  of  sodium  silicate  to  ensure  80  to  90 
per  cent  of  its  alkalinity  is  neutralized. 

2.  The  coagulant  aid  should  be  moved  to  the  current  alum 
addition  point  to  mix  with  coagulated  water  prior  to 
flocculation. 

Long  Term 

1.  Use  of  various  polyelectrolytes  should  be  investigated 
to  see  if  a  stronger,  denser  floe  can  be  produced.  A 
stronger,  more  settleable  floe  produced  by  use  of  a 
polymer  would  reduce  the  amount  of  floe  carry-over  to 
the  filters,  thus  increasing  filter  runs. 

Lime 

Lime  is  used  in  the  winter,  apparently  to  improve  floe 
settling.  However,  plant  data  shows  no  apparent  rise  in  pH 
after  lime  addition.  The  added  lime  is  probably  undissolved 
in  the  cold  water.   Continuous  addition  of  lime  into  cold 
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water  has  resulted  in  plugging  of  the  clarifier  blowdown  line 
and  may  cause  scaling  in  the  new  blowdown  piping. 

Recommendation  : 

Short  Term 

1.     Discontinue  use  of  lime  in  winter. 

Long  Term 

1.      If  necessary,  clay  (e.g.,  bentonite  or  montmorillenite) 

could  be  used,  if  required,  to  provide  weighing  of 

floe. 

Potassium  Permanganate 

PAC  was  added  by  staff  to  remove  organic  chemicals  in  the  raw 
water.  PAC  also  removes  taste,  odour  and  colour.  Since  PAC 
is  being  used,  the  need  for  using  potassium  permanganate  for 
taste,  odour  and  colour  control  is  questioned. 

Recommendation  : 

Long  Term 

1.  Evaluate  the  need  for  continued  use  of  potassium 
permanganate  for  taste,  odour  and  colour  control  by 
conducting  comparative  tests  on  odour  intensity  of  raw 
water  using  PAC  and  potassium  permanganate. 

F:2     FLOCCULATION 

The  drive  system  for  the  flocculator  is  outdated  and  parts 
cannot  be  obtained  for  repair.  The  drive  has  not  been 
calibrated  so  that  there  is  no  correlation  between  the 
velocity  gradient  and  the  speed  setting.  Neither  the  desired 
velocity  gradient  nor  retention  time  can  be  attained  in  the 
flocculation  tank. 
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Recommendations  : 

Short:  Term 

1.  Conduct  test  to  determine  optimum  speed  setting  on 
flocculator  drive.  Determine  by  varying  flocculator 
drive  speed  setting  over  the  full  range  and  observing 
the  clarifier  effluent  clarity.  Perfoirm  test  at 
beginning  of  every  season. 

F:3     SEDIMENTATION 

The  settling  tubes  are  old  and  fragile,  and  tend  to  break  off 
during  operation,  thus  clogging  the  tubes. 

Recommendation  : 

Short  Term 

1.  Replace  settler  tubes.  During  replacement  of  settler 
tubes,  check  wood  supports  to  ensure  that  they  have  not 
rotted.  Any  scale  deposits  in  clarifier  blowdown 
piping  should  be  removed. 

Estimated  cost  =  $15,000 

F:4     FILTERS 

The  flow  to  the  filters  is  intermittent.  The  intermittent 
flow  causes  through  filters  to  fluctuate.  This  can  lead  to 
turbidity  breakthrough. 

An  additional  problem  with  the  existing  system  is  that  the 
clean  filter  takes  -ost  of  the  flow.  Depending  on  the 
operator's  schedule,  often  one  filter  is  cleaned  in  the 
morning  and  the  other  is  not  backwashed  until  late  afternoon. 
Thus,  it  is  possible  for  one  filter  to  be  loaded  beyond 
capacity. 

Mudball  formations  have  been  found  in  the  filters.  These 
occur  due  to  inefficient  cleaning  of  the  filters. 
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Recommendations: 
Short  Term 

1.  Surface  wash  taken  from  the  backwash  header  does  not 
provide  sufficient  pressure  for  a  good  surface  clean- 
ing. A  poor  surface  wash  can  lead  to  mudball  forma- 
tion. Surface  washwater  should  be  taken  from  the  WTP 
service  water  line. 

2.  The  hydraulically  actuated  rotary  valve  should  be 
adjusted  to  permit  the  Clayton  control  valve  to  modu- 
late to  maintain  a  constant  pump  well  level.  This 
would  allow  the  pump  to  carry  flow  to  the  filters  at  a 
more  constant  flow  rate,  instead  of  ON/OFF  with  the 
level  in  the  well. 

3.  There  is  no  back-up  pump  for  the  clarifier  effluent 
pump.  Should  this  pump  fail,  the  plant  would  be 
inoperative.   A  back-up  pump  is  required. 

Estimated  cost  =  $15,000 

4.  Presently,  no  contingency  is  available  to  provide 
emergency  backwash.  As  a  short-term  measure,  piping 
and  valving  should  be  provided  to  provide  emergency 
backwash  from  the  water  storage  tank. 

5.  An  air  release  valve  should  be  installed  in  the 
backwash  pump  discharge  pipe  to  exhaust  air  in  the  pump 
column. 

Estimated  cost  =  $1,000 
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6.  Gauges  should  be  installed  on  the  filters  to  monitor 
head  loss.  This  would  allow  operators  to  determine 
when  filters  need  to  be  backwashed. 

Estimated  cost  =  $1,500 

7.  Consideration  should  be  given  to  replacement  of  the 
existing  anthracite  media  with  granular  activated 
carbon  (GAC) ,  or  using  the  secondary  clarifiers  as  GAC 
contactors.  As  a  filter  media,  GAC  will  provide  the 
added  benefit  of  taste  and  odour  control  and  organics 
removal.  PAC  use  could  be  discontinued,  except  during 
the  pesticide  run-off  season,  which  would  reduce 
operating  costs  and  remove  an  unsafe  system.  It  is 
estimated  that  GAC  media  would  cost  approximately 
$12,000,  or  approximately  $ll/day,  based  on  a  three- 
year  service  life.  Based  on  average  PAC  usage  in  1988, 
PAC  cost  approximately  $80/day,  not  including  manpower 
and  electrical  costs. 

8.  After  backwashing,  the  initial  water  filtered  after 
filter  start-up  should  be  wasted.  The  initial  water 
filtered  tends  to  remove  particles  not  backwashed  and 
thus  will  be  higher  in  turbidity. 

Long  Term 

1.  Filter  media  should  be  sampled  regularly  to  determine 
media  grain  size.  Media  size  may  have  changed  due  to 
washout  of  fines,  attrition,  accumulation  of  precipi- 
tates on  the  media,  etc.  During  the  annual  clean-out 
of  the  filters,  media  should  be  sampled  to  ensure  it  is 
properly  graded. 
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F  :  5     INSTRUMENTATION 

Currently,  both  the  raw  and  treated  water  flowmeters  are  out 
of  service.  There  is  no  measurement  of  backwash  water  usage, 
nor  service  water  usage.  In  addition,  the  flow  proportion 
meter  used  for  flow  pacing  chemical  addition  has  never  been 
replaced. 

There  is  no  method  of  measuring  high  or  low  chlorine  residual 
in  the  treated  water  when  the  plant  is  unmanned.  Even  when 
the  plant  is  manned,  monitoring  chlorine  residuals  is  depend- 
ent on  the  operator's  schedule. 

The  sensor  in  the  chlorine  gas  detector  is  a  once  use  item. 
After  a  chlorine  leak,  the  detector  must  be  rebuilt  or 
replaced. 

There  is  no  low  lift  pump  failure  alarm.  A  low  level  at  the 
solids  contact  clarifier  is  the  earliest  process  alarm.  The 
problem  must  be  traced  from  the  clarifier  back  to  the  low  lift 
pump. 

Recommendations  : 
Short  Term 

1.  Flowmeters  are  required  to  measure  raw,  treated  and 
backwash  water  flow.  Staff  report  that  flowmeters  have 
been  ordered.  These  meters  should  be  installed  immedi- 
ately. 

2.  As  required  by  MOE,  a  chlorine  residual  analyzer  with 
recorder  and  high  and  low  chlorine  residual  alarm  must 
be  installed.  This  analyzer  would  still  be  used  when 
the  Lambton-North  Kent  supply  is  constructed  since 
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"top-up"  chlorination  would  still  be  required  at  the 
water  storage  tank. 


Estimated  cost  of  chlorine 

residual  analyzer  =  $20,000 


If  a  chlorine  leak  occurs,  the  chlorine  gas  detector 
would  be  destroyed.  If  this  happens,  the  detector 
should  be  replaced  with  a  detector  which  can  be 
installed  outside  the  Chlorine  Room.  Gas  should  be 
piped  from  the  room  to  the  detector  and  back  into  the 
room.  Staff  report  that  a  remote  chlorine  gas  detector 
is  on  order. 


Estimated  cost  of  remote 
chlorine  gas  detector    =  $4,000 


4.      A  low  lift  pump  failure  alarm  should  be  installed. 
Plant  staff  report  that  this  is  on  order. 

F:6     PROCESS  CONTROL 

Process  control  is  based  on  operator  experience.  Changes  in 
chemical  dosing  are  only  made  when  there  is  a  marked  change  in 
raw  water  quality  or  when  treated  water  quality  deteriorates. 

Recommendations  : 
Long  Term 

1.  Evaluate  the  use  of  a  streaming  current  monitor  or 
similar  process  to  control  alum  dosages. 

2.  Provide  additional  laboratory  equipment  to  facilitate 
testing: 

-    glassware 
pH  meter. 
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F: 7     NON- PROCESS  CONCERNS 

Low  Lift  Pump  Station: 
Recommendations  : 
Short  Term 

1.  Ventilation  in  the  pump  station  is  poor.  In  the 
summer,  the  pump  station  becomes  very  hot  and,  unless 
windows  and  doors  are  left  open  and  the  fan  turned  on, 
the  pumps  overheat  and  stop.  Having  doors  and  windows 
open  could  lead  to  vandalism.  A  proper  ventilation 
system  should  be  installed  in  the  pump  station. 

Estimated  cost  =  $35,000 

2.  The  drain  in  the  pump  station  washdown  area  is  clogged. 
When  screens  require  cleaning  they  have  to  be  carried 
outside.  The  drain  should  be  rodded.  Plant  staff 
report  that  the  floor  drain  empties  into  the  low  lift 
pump  well.  This  should  be  verified  and  if  this  is  the 
case,  the  drain  should  be  connected  to  the  sanitary 
sewer. 

Long  Term 

1.  There  is  no  drain  for  floor  washdown.  An  attempt  is 
made  by  operators  to  sweep  floor  washdown  outside; 
however,  much  of  the  washwater,  which  may  contain  oils 
from  the  pump,  ends  up  in  the  wet  well.  Concrete  curbs 
should  be  constructed  around  the  wet  well  opening  to 
prevent  wastewater  from  entering. 

Mercury-filled  switches 

Levels  sensors  in: 

-      clarifier 

clarifier  effluent  clearwell 
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-      filter  inlet  channel 

all  use  mercury-filled  switches  and  Flygt  floats. 

Low  range  voltage  switches  on  the  pump  controllers  are 
mer cury- f i 1 1 ed . 

Recommendation: 

Short  Term 

1.     Mercury-filled  switches  are  not  appropriate  in  a  water 

treatment  plant.    All  should  be  replaced  with  more 

suitable  devices. 

Water  Treatment  Plant  Heating  System 

The  heating  system  in  the  main  level  of  the  WTP  incor-porates 
Quartz  ray  infra-red  tubes.  Installation  of  these  tubes  is 
difficult  and  the  tubes  are  fragile,  and  tend  to  break  easily. 
Tubes  are  expensive,  approximately  $80-90  each. 

Recommendation: 

Long  Term 

1.      The  heating  system  is  old  (part  of  the  original  WTP) 

and  antiquated,.    It  should  be  replaced  with  unit 

heaters . 

Conveyor  System 

The  conveyor  system  used  to  transport  bagged  chemicals  to  the 
second  floor  is  been  broken  down.  Presently,  staff  must  carry 
bagged  chemicals  upstairs. 

Recommendation  : 
Long  Term 

1.     The  conveyor  system  should  be  repaired  to  facilitate 
the  transportation  of  chemicals. 
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2.  Alternately,  consideration  should  be  given  to  relo- 
cating chemical  storage  and  mixing  on  the  main  floor. 
With  the  discontinuation  of  use  of  dry  alum  and  lime, 
the  Infilco  feeders  can  be  removed.  Since  use  of 
potassium  permanganate  can  also  be  discontinued,  only 
the  activated  silica  system  would  have  to  be  moved  to 
the  main  floor.  By  locating  this  system  at  the  present 
location  of  the  Infilco  feeders: 

-  the  sodium  silicate  does  not  need  to  be  pumped 
upstairs, 

-  sodium  bicarbonate  can  be  stored  and  mixed  on  the 
main  floor, 

activated  silica  can  be  added  to  raw  water  at  the 
present  alum  addition  point. 

Sampling 

Timing  of  sampling  of  raw  and  treated  water  is  at  the  con- 
venience of  the  operator.  No  attempt  is  made  to  capture  the 
same  block  of  water. 

Recommendation: 

Short  Term 

1.  Operators  should  sample  raw  water  first.  Settled  and 
treated  water  should  be  sampled  after  intervals  which 
allow  for  retention  time  in  each  process. 

Operating  Manual 

Operation  of  the  WTP  is  labour  intensive  and  depends  largely 
on  operator  experience  with  the  plant  processes. 
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Recommendations  : 

Short  Term 

1.  To  facilitate  plant  operation,  especially  for  new 
operating  staff,  an  operating  manual  should  be  pre- 
pared. The  MOE  reports  that  a  consultant  is  preparing 
a  generic  operating  manual. 
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APPENDIX  I 
TERMS  OF  REFERENCE 


Appendix    A-1 

Terms  of  Reference 
Water  Plant  Optimization  Study 


Notes: 

1 .  These  Terms  of  Reference  should  'oe  read  in  conjunctioi 
with  The  Cptumzalicn  Prciccoi  (06/04/Ô7  (Rev.l  )). 

2.  References  lo  Appendices  and  Tables  in  the  Terms  of 
Reference  relate  these  found  in  the  C-ctirmzation  Protccol. 
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(f;      3ccv.~ent     a;!      raccrtac     anc     at.nar 
cca-a'^ons     anc/cr     "n     -r.a    c's"r''c 
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n     3  V  s  t  am 


:c  1  arrs 


.z     waza' 


•a       ""OS 


•o     z  *  ar* 


■a  "  2  —  t 


ax  c  a  a 1 


,r"n^"nc    ^azar    -C'ac~"vas 


Cg,      iuc-'t   s   cc=-as 


■a      -  —  -  -  3 ^ - 
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u-ic    PArt-IC'JLATE    R£><CVAL    EFFICIENCY    ANQ    SENSITIVI'V    "'    

A£5uMING   GPTIMUM  PEâFCRMAmCE  GF   Tr.Z   PLA.NT. 


»  ■  ^ . .  --^ 


laments  or  nor^ 


(à)  Asjasî  tr.a  validizy  inc  ■imo  i  "'cîû 'en  of  ai 


;nrc: 


:cr* 


IV.  ,    .  s  .  i 


2    rgmovci    rrov^csQ    :n    \i<crx    las^: 


anc 


en  :ne"r.c 


ii.  •. 


(•=)■ 


(c) 


(-} 


(a) 


Us:nç  infcr-na':  "cn  crcv^cac  ".n  Wcr<L  Tas!<.s 
pla-t's  ;ar";:c-l  a"2  rancvai  ef'iciancy . 
par* '.  culaza  rs!::cvai  s'culd  ra  1.3  -.^.j. 
r2ccçn:;=c  t.^'ic"  \z  is  casiracis  tc  striva 
wn:cn    ".  s   as    law  as    is   ac.iiavacl  a . 


i    a-c    ^    avaiuaza   ■:."  = 
ha     :=s:3     cf     TTi-ii-^: 

iTiCu  I  z  ,    ".C'-wava"  ,    ;; 

an    ccara^'cna'    'a va 


ucncuc"       an       avaiua^icr!      c:       ^cssi-ia      oc'^'-j-       ;ar 
a  1 tarna^i vas .         lac'uca    Jar     tasting     using     astaclisnac 

craciica-. 


g  r-c...  ^  d 


ax  •  3":  ■  -r 


;va:uat=  t.^.a  raas^c^i'ty  cr  ccf.mun  ra.'ûova  i  us'nc  t; 
piant  ca:ita"  wcr^s.  This  ava".uaticn  sr.cu'c  ccns'ica-  t.~a  -«c-s- 
case  watar  cua'ity  ccnciticns,  avan  zr.cucr.  "'a'c  tasf'ç  cata  "^ay 
no"  ca  availac'a  curinc  tMs  initial  pnasa  cf  t.-.a  stucy  (saa  j.'crt. 
Tas^i  7} . 

Gascr'ca  tr.a  oceraticnal  jrccacuras,  -'Tianacarier-t  strataç-as,  art 
acjiDrnent  racu'rac  *cr  various  faasi'cla  a  '  ta^-at  "  va$ .  Est'-ata 
cnemical  ccsacas ,  laval  of  oca^ational  a.xcar-:s2,  a."C  sa'"i  ■  t  "  v  ■  "./ 
cf  cceracicn  cf  tr.e  al  tarnat  i  vas  . 
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;c     / 


A5ÎE52     CURRENT    QIÎINrîCTICN     PRACTICES    ANC     PC: 
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rMCcrVr^^'T 


c  .  events   cr  -tcr'c. 
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(c)  Ccncuc*  an  ava'uaf'cn  cf  possib'a  ccc:-i:~  ci  3  '  n-'ac^'cn  :rccac--  = 
fcr  *.~a  Diane,  witn  c:ns  icara*  i  en  also  ci  van  "c  'na  "acuci'cn  : 
c.nicrinatac  cy— crcc'-C"î  in  tr.a  "raa'ac  ^a"ar. 

(d)  Eva'ua'a  ".",e  faasibili'y  cf  t.na  various  a""ar-a"ivas  jsinc  "r 
ax'S'inç  2 "an"  casi'a^  wcrx,s  . 

(a)  Assass  the  -a'a-'va  -a'-'ts  zf  -r.^  a"  ta'-nat  '  vas .  Casc-'za  *.." 
'*r^(3r'ï*'^p='  ^y- ^^2/^'';"S2  Tîanaca'nanc  s*na*ac'as  a.nc  acuirra'" 
raau:rac:  'zr  t.-.e  "aas"b:a  a"  tarna*  ives .  Es"i~ata  cnar;ic  = 
Gosaces ,  lave'  cf  cceraticna"  a.xce'^'isa,  anc  sans't'viy  ; 
Gcara"icn  "cr  z~s   a' * arna" " vas  . 
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centam: nant   renavôl s . 
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neccrt  until  f'ie'c  oata  can  ds  octa'nsc  to  co.nf'r~  t.~^ 
of  oar'orrianca  "or  tr.a  worst  case  •vater  concifions. 
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APPENDIX    III 


PHOTOGRAPHS 


Sydenham  River  at  Treatment  Plant  Intake 


-j'^sM&^i^^:^^^^ 


Low  Lift  Pump  Station 
NOTE:   Shaft  of  low  lift  pump  2  was  removed. 

Pump  and  shaft  were  replaced  June  1989 


Low  Lift  Pumps 
Town  pump  on  right.   Nabisco  pump  on  left. 
NOTE:   One  of  Town  pumps  was  removed  for  replacement, 
The  PAC  day  tank  is  behind  the  Town  pump. 


Raw  Water  Sampling 
Cables  connect  raw  water  screens  to 
winch  &  pulley  system  (background). 


Dresden  Treatment  Plant  Building 
(Looking  East) 


Pipe  Gallery 

BLUE:     Raw  Water 
BROWN:    Sanitary 
GREY:     Treated  Water 


PAC  Storage  & 
Make-up  Area 

Located  behind 
Low  Lift  Pump 
Station 


R.  LaLiberte  Preparing  PAC  Solution 


Alum  Feeder  &  Stand-by  Alum  Feeder  (Right 
Lime  Feeder:   far  right,  out  of  picture 


Alum  Solution 

Alum  Feed  Pump  (Foreground) 
Lime  Gravity  Feed 
(Background) 


Sodium  Silicate  Drums  and  Pump 
(To  Activated  Silica  Make-up  Area) 


Activated  Silica 
Make-up  Tanks 


Potassium  Permanganate 
Solution  Make-up  /  Day 
Tank  (Foreground) 

Sodium  Bicarbonate 
Make-up  Tank  (Background) 


Laboratory  and  Office 


Solids-Contact 
Clarifier  : 

Drive  Unit 
(Bottom  Left) 

Flocculator 
(Bottom  Centre 

Sedimentation 
(Annular  Ring) 


Clarifier  Sludge  Blow-Down  To  Sump 


»  W9.m 

''  »  5  *  ^ 

ftr  2  2i 

¥  #  It. 


Settling  Tubes  in 

Sedimentation 

Tank 
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m  mt  0  f 


m  w»r 
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High  Lift  &  Fire  Pumps  (Left) 

Backwash  Pump  (Right-Background) 

Clarifier  Effluent  Pump  (Right  Foreground) 


Filter  Area 


Filter  Backwash 
Piping  &  Valves  (Grey) 
Sanitary  Piping  (Brown) 
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